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Preface 


This  volume  is  derived  directly  from  the  February  1997  request  by  the 
White  House  National  Economic  Council  (NEC)  to  the  National  Research 
Council  Board  on  Science,  Technology  and  Economic  Policy  (STEP)  to 
examine  the  impact  of  offsets  on  the  U.S.  aerospace  industry.  Specifically, 
the  NEC  asked  that  STEP  organize  a  major  workshop  to  examine  the  pres¬ 
sures  facing  U.S.  companies  to  grant  offsets  in  the  increasingly  competitive 
global  aerospace  markets  for  both  defense  and  commercial  aircraft  and  related 
products.*  Although  cognizant  of  the  definitional  and  analytical  challenges 
associated  with  this  subject,  the  STEP  Board  accepted  the  NEC’s  request. 

In  accepting  this  task,  the  STEP  Board’s  principal  concern  was  that,  in 
the  time  frame  required  for  this  initial  effort,  the  Board  would  not  be  able  to 
work  through  the  analytical  difficulties  and  overcome  the  data  limitations 
associated  with  offsets.  Consequently,  the  Board  agreed  to  organize  a  com¬ 
prehensive  workshop  and  prepare  a  summary  report  of  the  workshop  that 
would  not,  however,  include  recommendations  or  findings.  The  workshop 
was  held  at  the  National  Academy  of  Sciences  on  June  9,  1997  and  the 


*The  chapter  entitled  “Offsets”  in:  Trade  Promotion  Coordinating  Committee,  National 
Export  Strategy:  Toward  the  Next  American  Century:  A  U.S.  Strategic  Response  to  Foreign 
Competitive  Practices.  U.S.  Government  Printing  Office,  Washington,  D.C.,  October  1996, 
describes  offsets  as  compensation  packages  that  are  part  of  contract  negotiations  for  large 
purchases  such  as  aircraft.  This  description  is  elaborated  in  the  issues  paper  in  the  appendix  of 
the  National  Export  Strategy  report.  However,  it  is  important  to  keep  in  mind  that  different 
views  on  offsets  sometimes  lead  to  different  definitions. 
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report,  entitled  Policy  Issues  in  Aerospace  Offsets,  was  published  on  June 
30,  1997.2 

The  overarching  objective  of  this  first  workshop  was  to  provide  a  forum 
in  which  the  various  parties  with  an  interest  in  aerospace  offsets  could  come 
together  to  express  their  views  on  the  practices,  rationale,  and  current  or 
future  impact  of  offsets  on  U.S.  national  security,  the  competitiveness  of 
the  U.S.  economy,  especially  the  aerospace  sector,  and  domestic  employ¬ 
ment  in  the  aerospace  industry.  In  his  concluding  remarks.  Ambassador 
Alan  Wm.  Wolff,  the  workshop  chair,  observed  that  effective  U.S.  policy 
would  require  a  broad  consensus  on  the  nature  of  the  problems  faced  by  the 
industry.  This  could  lead  to  agreement  on  measures  to  maintain  the  domes¬ 
tic  strength  and  international  competitiveness  of  the  U.S.  aerospace  sector. 
Continuing  the  dialogue  would  be  a  first  step  toward  a  consensus. 

In  an  effort  to  maintain  and  deepen  the  dialogue  opened  at  the  first 
workshop,  the  responsible  agencies  agreed,  in  conjunction  with  representa¬ 
tives  of  aerospace  labor  and  industry,  to  ask  the  STEP  Board  to  convene  a 
second  meeting.  In  addition  to  continuing  the  dialog,  this  second  meeting 
would  also  provide  an  opportunity  for  the  STEP  Board  to  have  the  inter¬ 
ested  parties  review  the  papers  it  had  commissioned  to  explore  more  rigor¬ 
ously  the  issues  identified  in  the  course  of  the  first  workshop. 

Accordingly,  a  symposium  was  held  at  the  National  Academy  of  Sci¬ 
ences  on  January  14,  1998.  Participants  in  the  “Symposium  on  Trends  and 
Challenges  in  Aerospace  Offsets”  considered  the  gathering  a  success,  in 
part  because  the  first  workshop  had  encouraged  the  frank  presentation  of 
differing  views  and  encouraged  participants  to  take  into  account  alternative 
perspectives,  even  if  agreement  was  not  reached  on  key  points.  At  this 
symposium,  the  use  of  papers  as  a  basis  for  discussion  added  nuance  and 
texture  to  the  presentations  and  helped  identify  points  of  broad  agreement 
as  well  as  issues  that  could  benefit  from  further  exploration. 

Perhaps  one  of  the  most  positive  developments  that  emerged  in  the  course 
of  the  1998  symposium  was  the  expansion  of  the  terms  of  the  debate  be¬ 
yond  the  scope,  nature,  and  impact  of  offsets  per  se  to  broader  issues  of 
trade  and  investment  and  to  policy  issues  such  as  streamlining  adjustment 
assistance  to  displaced  workers.  Indeed,  with  regard  to  this  latter  point, 
many  participants  mentioned  the  need  to  simplify  adjustment  assistance 
programs  for  displaced  workers.  Other  specific  topics  that  emerged  in  the 
course  of  the  symposium  included  calls  for  additional  analysis  of  subsidies 
issues,  for  example,  launch  aids  and  export  finance  (including  the  adequacy 
of  U.S.  export  finance),  an  assessment  of  the  efficacy  of  the  Multilateral 
Aircraft  Agreement  and  the  US-EU  Bilateral  Aircraft  agreement  and  a  range 


2See  Charles  W.  Wessner  and  Alan  Wm.  Wolff,  eds.,  Policy  Issues  in  Aerospace  Offsets 
(National  Academy  Press,  1997). 
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of  issues  associated  with  market  access.  In  addition  there  were  several  ref¬ 
erences  to  the  need  to  review  the  adequacy  of  the  U.S.  investment  in  aero¬ 
space  infrastructure,  such  as  wind  tunnels.  Although  these  topics  involve  a 
broad  range  of  policy  questions,  they  do  reflect  recognition  of  the  need  to 
look  at  the  U.S.  aerospace  industry,  associated  government  policies,  and  the 
impact  of  foreign  government  policies  as  a  whole. 

As  with  the  June  1997  workshop,  the  discussion  recorded  at  the  sympo¬ 
sium  did  not  address  a  cluster  of  issues  sometimes  associated  with  offsets. 
For  example,  domestic  or  foreign  outsourcing  decisions  taken  on  the  basis 
of  commercial  considerations  remained  outside  the  purview  of  the  sympo¬ 
sium,  as  were,  at  the  other  end  of  the  spectrum,  issues  of  arms  control  and 
proliferation.  The  focus  of  both  meetings  was  commercial  and  military  off¬ 
sets,  both  direct  and  indirect,  that  companies  are  required  to  grant  to  com¬ 
plete  sales  of  large  systems.  Several  papers  directed  specific  attention  to  the 
impact  of  offsets  on  key  suppliers,  sub-tier  producers,  and  employment  in 
this  important  part  of  the  U.S.  industrial  base.  This  broad  area  of  inquiry 
again  proved  to  be  more  than  adequate  for  the  deliberations  of  a  single 
meeting. 

In  sum,  this  symposium  sought  to  achieve  several  interlocking  objec¬ 
tives.  Our  first  goal  was  to  bring  together  a  relatively  small  group  of  senior 
representatives  from  aerospace  industry  and  labor  in  conjunction  with  aca¬ 
demic  experts  to  deepen  our  understanding  of  the  offsets  phenomenon  and 
its  consequences  for  the  U.S.  aerospace  industry.  Second,  we  sought  to 
facilitate  this  discussion  and  ensure  its  rigor  by  presenting  some  of  the  best 
current  analysis  concerning  the  origins,  causes,  and  current  impact  of  off¬ 
sets  as  well  as  future  trends.  Third,  despite  the  different  views  expressed  in 
the  discussion,  we  sought  to  identify  areas  in  which  all  parties  agreed  or 
partially  agreed  and  to  garner  a  wide  range  of  potential  policy  recommenda¬ 
tions  to  address  the  issues  identified  by  participants.  Last,  in  the  course  of 
the  discussion  every  effort  was  made  to  place  the  offsets  issue  in  the  con¬ 
text  of  other  developments  and  policy  challenges  having  a  major  impact  on 
the  U.S.  aerospace  industry. 

The  presentations  of  speakers  and  participants  were  a  challenge  to  sum¬ 
marize.  Every  effort  has  been  made  to  capture  the  main  points  and  support¬ 
ing  arguments  of  each  speaker  within  the  limitations  of  a  summary  report. 
We  apologize  in  advance  for  any  inadvertent  errors  or  omissions  in  the 
summaries  of  the  participants’  presentations.  However,  the  papers  necessar¬ 
ily  provide  closer  argumentation  and  include  data  and  source  material  that 
has  often  been  lacking  in  discussions  of  offsets.  This  and  the  willingness  of 
the  participants  to  expand  the  framework  of  the  discussion,  mark  a  signifi¬ 
cant  advance  in  the  national  dialogue  on  aerospace  offsets. 


Charles  W.  Wessner 
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Introduction 


The  granting  of  offsets  to  support  international  exports  of  major  aircraft  sys¬ 
tems  has  been  a  source  of  significant  controversy.  Critics  of  this  practice  believe 
that  offsets  undermine  the  U.S.  manufacturing  base,  risk  transferring  commercial 
technology,  some  of  which  may  also  have  national  security  implications,  and 
result  in  the  loss  of  high-value,  high- wage  jobs.  Defenders  of  the  practice  argue 
that  U.S.  aerospace  firms  are  driven  by  international  competition  to  grant  offsets. 
Suppliers  must  meet  the  demands  of  public  or  quasi-public  purchasers  for  offsets 
which  are  normally  a  condition  of  increasingly  important  export  sales.  The  prac¬ 
titioners  also  argue  that  they  are  exceedingly  cautious  in  the  types  of  commer¬ 
cially  sensitive  technology  they  transfer,  not  least  because  it  is  in  their  long-term 
self-interest  to  exercise  such  caution.  They  also  suggest  that  the  potential  national 
security  consequences  are  overstated  and,  in  any  event,  subject  to  the  rigorous 
U.S.  export  control  system.  With  respect  to  the  impact  of  offsets  on  employment, 
the  firms  responsible  for  implementing  offsets  agreements  insist  that  U.S.  domes¬ 
tic  employment  in  the  aerospace  sector  has  been  maintained — and  indeed  is  grow¬ 
ing  again— precisely  because  they  are  able  to  strategically  employ  offsets  to  ob¬ 
tain  sales  in  fiercely  competitive  global  markets  for  major  aerospace  systems. 

These  markets  are  in  fact  large,  and  by  general  consensus,  represent  an  es¬ 
sential  source  of  sales  for  the  U.S.  aerospace  industry.  Aerospace  itself  has  long 
been  considered  a  strategic  industry  in  terms  of  the  sector’s  economic  impor¬ 
tance,  military  implications,  and  technological  spillover.  According  to  the  Aero¬ 
space  Industries  Association  (AIA),  total  U.S.  aerospace  sales  in  1997  reached 
$130  billion,  or  about  three  percent  of  all  U.S.  industrial  manufacturing  activity. 
This  figure  includes  some  $50  billion  in  defense  sales,  of  which  $9.4  billion  was 
exported.  Overall,  exports  for  the  sector  were  quite  significant.  In  1997,  the 
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AIA  estimates  exports  at  $50  billion,  with  imports  of  aerospace  products  reach- 
ing  $16  billion.  In  1997,  both  sales  and  employment  were  on  the  increase,  with 
aerospace  employment  rising  to  approximately  870,000.  The  industry  workforce 
has  nonetheless  declined  substantially  from  its  peak  a  decade  ago  when  industry 
employment  reached  1.35  million.  Moreover,  in  late  1998,  as  this  volume  went  to 
press,  Boeing  announced  substantial  cutbacks  in  its  workforce.' 

Information  in  support  of  the  claims  about  the  impact  of  offsets  is  difficult  to 
obtain.  Even  though  aerospace  is  considered  a  key  U.S.  industry,  research  on  the 
impact  of  offsets  is  limited.^  This  symposium  was  designed  to  address  the  re¬ 
search  gap  while  also  ensuring  that  a  wide  range  of  viewpoints  were  considered. 
The  summary  of  the  symposium  presentations  and  the  vigorous  discussion  which 
accompanied  them  are  supported  by  an  exceptional  series  of  commissioned  pa¬ 
pers.  In  addition  to  distinguished  academic  experts,  representatives  of  labor  and 
industry  were  asked  to  present  their  views  for  review  and  discussion.  Together, 
the  papers  and  proceedings  offer  a  valuable  opportunity  to  improve  our  under¬ 
standing  of  current  offset  practices  and  associated  policy  issues. 

The  first  challenge  in  any  attempt  to  address  the  issues  associated  with  off¬ 
sets  is  definitional.  As  David  Mowery  notes  in  his  introductory  paper,  the  defi¬ 
nition  of  an  offset  is  often  very  difficult . . not  least  because  the  central  defin¬ 
ing  characteristic  of  an  offset  is  often  in  the  eye  of  the  beholder  rather  than  in 
objective  data  or  other  indicators.”  Mowery  adds  that  “another  difficult  issue  in 
measurement  of  the  magnitude  and  economic  effects  of  offsets  is  the  distinction 
between  ‘direct’  and  ‘indirect’  offsets.”  He  defines  direct  offsets  as  transactions 
related  to  the  specific  product  being  exported,  such  as  government  to  government 
coproduction  agreements,  licensed  production  offshore,  or  acquisition  of  compo¬ 
nents  from  suppliers  in  the  purchasing  country.  Indirect  offsets  involve  commit¬ 
ments  by  the  exporter  to  either  purchase  products  unrelated  to  the  system  being 
sold  or  to  provide  other  forms  of  technical  or  commercial  assistance  to  firms  in 
the  purchasing  nation  that  are  valued  as  some  percentage  of  the  export  sale. 
Moreover,  as  Gordon  Healey’s  presentation  makes  clear,  the  valuation  of  offsets 


'The  Boeing  Company,  which  accounts  for  approximately  28  percent  of  the  industry’s  employ¬ 
ment,  announced  layoffs  in  December,  1998  on  the  order  of  48,000,  perhaps  as  high  as  53,000,  from 
a  1998  employment  base  of  approximately  238,000.  The  cutbacks  are  attributed  mainly  to  the  effect 
of  the  Asian  crisis  on  demand  for  Boeing  aircraft.  The  cumulative  impact  of  the  Boeing  cutbacks  will 
be  much  larger,  triggering  substantial  reductions  in  employment  for  the  industry  as  a  whole.  Some 
analysts,  such  as  EPTs  Robert  Scott,  estimate  the  cumulative  impact  could  be  two  additional  aero¬ 
space  job  losses  for  each  job  eliminated  at  Boeing.  Other  participants  in  the  symposium  would  point 
out,  however,  that  the  ability  of  U.S.  firms  to  reduce  employment  in  response  to  market  forces  is  a 
competitive  advantage  for  the  U.S.  economy.  See  “Boeing  Raises  Layoff  Target  to  53,000,”  by 
Elizabeth  Douglass  and  Jeff  Leeds,  in  Los  Angeles  Times,  Wednesday,  December  2,  1998. 

^The  bibliography  in  the  Annex  of  this  volume  lists  relevant  work  identified  in  the  course  of  this 
project.  The  Bureau  of  Export  Administration  in  the  Department  of  Commerce  maintains  an  active 
interest  in  the  topic. 
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is  itself  an  arbitrary  process  resulting  from  the  perceived  needs  of  the  importing 
nation  and  the  negotiating  skill  of  the  U.S.  supplier.  Consequently  the  measure 
and  analysis  of  direct  offsets  is  difficult.  This  difficulty  is  compounded  in  the 
case  of  indirect  offsets. 

Importantly,  both  representatives  of  aerospace  labor  and  industry,  as  well  as 
reputable  analysts,  recognize  that  offsets  can  result  in  loss  of  employment  in  some 
parts  of  the  aerospace  industry.  For  example,  Mowery  notes  that  anecdotal  evi¬ 
dence  suggests  that  there  are  negative  consequences  from  offsets  and  similar 
transactions  among  the  U.S.  firms  that  supply  the  prime  contractors.  However, 
Mowery  and  other  analysts  emphasize  that  the  impact  of  offsets  is  dwarfed  by  the 
much  more  significant  consequences  of  the  end  of  the  Cold  War  and  the  con¬ 
comitant  restructuring  of  the  industry.  Moreover,  representatives  of  industry 
would  affirm  that,  from  a  national  perspective,  the  sales  made  possible  by  offsets 
generate  jobs  or  at  least  maintain  employment  throughout  the  U.S.  aerospace 
supply  chain.  Representatives  of  labor  and  analysts  such  as  the  Economic  Policy 
Institute’s  Robert  Scott  accept  that  offsets  can  contribute  to  maintaining  employ¬ 
ment  among  prime  contractors  but  argue  that  offsets  have  also  contributed  to 
employment  losses  among  the  second-  and  third-tier  of  suppliers.  Moreover, 
Scott  is  concerned  that  the  long-term  trends  in  U.S.  aerospace  employment  are 
not  positive.  In  his  view,  the  combination  of  offsets,  increased  foreign  competi¬ 
tion,  productivity  growth,  and  other  factors  will  all  contribute  to  a  decline  in  U.S. 
aerospace  employment. 

To  meet  this  challenge  and  the  challenge  to  the  aerospace  sector  as  a  whole, 
Scott  calls  for  a  series  of  policy  measures  to  restore  and  maintain  the  interna¬ 
tional  competitiveness  of  the  U.S.  aerospace  industry.  Institutionally,  this  pro¬ 
gram  would  encompass  an  integrated,  interagency  task  force  lodged  in  the  Na¬ 
tional  Economic  Council.  Specific  measures  called  for  include  regulatory 
reform,  programs  to  stimulate  aerospace  research  and  products,  and  renewed 
efforts  to  negotiate  improved  international  agreements  with  the  European  Union 
and  to  bring  China  into  compliance  with  the  GATT  code.  Scott  emphasizes  that 
the  United  States  has  in  place  a  wide  range  of  policies  with  direct  impact  on  the 
aerospace  industry  but,  unlike  its  competitors,  the  United  States  has  yet  to  de¬ 
velop  and  implement  “conscious  and  coherent”  national  policies  for  the  aero¬ 
space  industry. 

Focusing  on  military  offsets,  Ken  Flamm’s  analysis  emphasizes  the  impor¬ 
tance  of  understanding  the  economics  of  the  aerospace  sector,  in  particular  the 
economies  of  scale  required  to  absorb  the  large  development  costs  characteristic 
of  major  weapons  systems.  With  the  post-Cold  War  decline  in  defense  spending, 
exports  have  become  critical,  especially  in  Europe  where  national  markets  are 
smaller  and  defense  procurement  budgets  have  declined  even  further  than  in  the 
United  States.  As  a  result,  Flamm  argues  the  European  producers  have  a  “driving 
need”  to  export,  a  need  which  they  seek  to  meet  by  exporting  systems  with  greater 
military  capabilities.  Ironically,  these  enhanced  capabilities  are  themselves  often 
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acquired  through  U.S.  cooperation  with  allies  to  develop  capable,  inter-operable 
weapons  systems  able  to  meet  the  requirements  of  coalition  warfare.  To  meet 
this  “capabilities  competition,”  U.S.  producers  face  strong  incentives  to  provide 
similar  capabilities,  or  see  them  acquired  from  a  competing  produeer.  The  result 
Ramm  suggests,  is  a  situation  where  the  United  States  cooperates  technologi¬ 
cally  with  its  allies  while  eompeting  with  them  for  sales. 

Ramm  sees  this  dynamic  leading  either  to  a  higher  level  of  defense  spending 
for  the  U.S.,  as  it  seeks  to  counter  the  enhaneed  foreign  capabilities  generated  by 
export  sales,  or  a  more  unsafe  world  for  the  United  States.  The  preferable  third 
option,  he  notes,  would  be  to  preserve  cooperation  on  weapons  development, 
while  seeking  international  agreement  to  moderate  the  intense  competition  for 
defense  sales. 

From  this  perspective,  the  rationale  for  government  interest  in  offset  agree¬ 
ments  turns  on  the  asymmetry  between  the  single  purchaser  (normally  a  foreign 
government)  and  the  private  companies  supplying  the  aerospaee  products.  Off¬ 
sets  are  a  means  for  the  purchasing  government  to  insert  itself  into  private  trans¬ 
actions  for  the  benefit  of  national  firms  or  to  aehieve  other  policy  objectives. 
Flamm  suggests  there  is  a  further  complication  in  that  foreign  governments  seek 
to  encourage  private  U.S.  firms  to  transfer  technology  often  developed  with  U.S. 
taxpayer  support.  Ramm  also  points  out  that  aerospace  sales  benefit  from  U.S. 
government  support  in  other  forms  such  as  export  licensing,  government  advo¬ 
cacy,  and  various  financial  subsidies,  e.g.,  waivers  of  R&D  recoupment.  While 
these  considerations  are  most  evident  with  military  sales,  Ramm  reminds  us  that 
these  transactions  represent  a  significant  share  of  total  aerospace  sales.  More¬ 
over,  even  in  the  post-Cold  War  period,  military  R&D  continues  to  play  a  “very 
important  role”  in,  for  example,  the  development  of  new  jet  engines.  Flamm  also 
differs  with  some  analysts  in  finding  that  military  cooperation  has  in  faet  had  an 
impact  in  some  countries,  e.g.  Japan,  on  the  development  of  commercial  aero¬ 
space  technologies. 

In  his  essay,  Joel  Johnson,  the  Vice  President  of  the  Aerospace  Industries 
Association,  agrees  that  many  countries  view  aerospace  both  as  a  prestige  indus¬ 
try  and  as  a  “technology  driver”  for  the  aerospace  sector  and  for  other  leading 
high  technology  sectors  such  as  electronics,  advanced  materials,  and  sensors. 
Moreover,  because  military  aerospace  acquisitions  are  made  by  governments  with 
public  funds,  as  are,  de  facto,  many  commercial  acquisitions,  there  is  a  strong 
desire  on  the  part  of  the  purchasing  government  to  link  such  acquisitions  to  do¬ 
mestic  job  creation  and  a  strengthened  national  eapability  in  aerospace  and  de¬ 
fense.  Interestingly,  the  granting  of  offsets  has  the  same  rationale. 

Despite  these  pressures,  and  the  general  trend  toward  internationalization, 
Johnson  reminds  the  reader  that  U.S.  exports  of  aerospace  produets  remains 
strong.  As  noted  in  1997,  the  U.S.  exported  $50  billion  in  aerospace  produets 
against  $16  billion  in  imports,  a  performance  which  Johnson  compares  favorably 
with  other  U.S.  high  teehnology  industries.  Moreover,  Johnson  suggests  that 
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offsets  must  be  seen  in  the  context  of  market  “internationalization,”  in  which 
U.S.  manufacturers  seek  to  acquire  more  favorable  financial  participation,  obtain 
new,  improved  technologies  at  lower  risk  and  cost,  and  win  better  access  to  mar¬ 
kets. 

Notwithstanding  the  technological  and  export  success  of  U.S.  aerospace  com¬ 
panies,  Johnson  joins  several  of  the  analysts  here  in  recognizing  the  growing 
challenge  posed  to  U.S.  industry  by  Airbus  and  its  would-be  imitators  on  the 
commercial  side  and  the  increasingly  stark  competition  for  military  markets.  He 
sees  the  existing  zero  sum  competition  between  U.S.,  European  and  Russian  pro¬ 
ducers  as  being  exacerbated  by  the  desire  of  industrializing  countries  to  capture  a 
share  of  international  military  sales  for  their  national  economies. 

Against  this  broader  policy  perspective,  we  add  Todd  Watkins’  detailed  re¬ 
view  of  the  impact  of  strategic  international  sourcing  in  aircraft  manufacturing  on 
a  U.S.  aerospace  supplier.  Put  in  the  context  of  the  ongoing  restructuring  of  the 
aircraft  industry  supply  base,  Watkins  examines  both  the  impact  of  demands  for 
additional  manufacturing  responsibilities  and  risk  sharing,  and  the  encourage¬ 
ment  of  the  internationalization  of  the  supply  base.  The  anonymous  Generic 
Aircraft  Manufacturing  Company  (GAMC)  is  a  first-tier  supplier  to  the  major 
aircraft  assemblers  and  a  supplier  of  complex  integrated  assemblies.  As  such, 
GAMC  must  manage  a  network  of  more  than  700  suppliers  to  which  it  increas¬ 
ingly  delegates  responsibility  for  a  design,  quality  control,  risk  sharing  and  sup¬ 
plier  management.  Watkins  suggests  that  the  combination  of  increasing  impor¬ 
tance  of  foreign  commercial  markets  and  the  implementation  of  collaborative 
supplier  relationships  poses  significant  dilemmas  for  major  structural  subcon¬ 
tractors  such  as  GAMC  and  perhaps  for  all  suppliers  in  the  U.S.  aircraft  industry. 
In  his  view,  the  combination  of  market  globalization  and  lean  supplier  develop¬ 
ment  strategies  encourages  major  subcontractors  to  outsource  to  the  strongest 
foreign  firms.  Many  of  these  firms  have  the  strategy  of  acquiring  technology 
abroad  with  the  goal  of  independent  production,  a  policy  supported  by  the  indus¬ 
trial  policies  of  governments  intent  on  developing  their  own  aerospace  industries. 

While  mindful  of  the  limitations  of  a  case  study,  Watkins  concludes  that  the 
upper  supplier  tiers  of  the  U.S.  aircraft  industry  are  being  squeezed  between  the 
push  towards  lean  practices  and  the  pressures  resulting  from  global  sourcing  on 
one  hand  and  offset  initiatives  of  top-tier  companies  on  the  other.  He  suggests 
that  these  pressures  in  combination  with  the  developmental  practices  of  a  grow¬ 
ing  number  of  countries  may  pose  serious  challenges  to  the  crucial  middle-tier  of 
the  U.S.  aircraft  industry. 

The  essay  by  Owen  Hermstadt  of  the  International  Association  of  Machin¬ 
ists  and  Aerospace  Workers,  focuses  on  employment  consequences  of  offsets. 
He  argues  that  offset  practices  are  increasing  and  that  the  government  must  play  a 
central  role  in  developing  policies  to  address  their  negative  impacts  on  U.S.  aero¬ 
space  workers.  He  joins  Scott  in  observing  that  other  aerospace  nations  have  a 
coordinating  body  “charged  with  nurturing  and  advancing  domestic  aerospace 
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manufacturing,  technology  acquisition  and,  of  course,  employment.”  To  this  end, 
he  recommends  the  establishment  of  a  formal  commission  to  bring  together  rep¬ 
resentatives  from  industry,  labor,  government,  and  academia  to  facilitate  the  de¬ 
velopment  of  a  national  policy  to  foster  the  U.S.  aerospace  industry.  Specifically, 
he  recommends  the  commission  should  review  the  transfer  of  technology  and 
employment,  research  and  development,  trade  negotiations,  export  sales  and  fi¬ 
nancing,  license  production  and  co-production  agreements,  subcontractor  pro¬ 
duction,  countertrade,  foreign  investment,  and  labor  adjustment  programs.  The 
commission  could  also  serve  as  a  means  to  better  understand  the  competitive 
environment  faced  by  U.S.  companies  and  their  workers,  including  offset  require¬ 
ments,  and  advise  the  government  on  appropriate  policies. 

The  last  paper  in  the  volume  by  Gordon  Healey,  of  the  Defense  Industry 
Offset  Association,  was  made  available  after  the  meeting  and  therefore  did  not 
benefit  from  the  same  vigorous  discussion  as  the  other  papers.  It  is,  however, 
included  in  the  annex  because  it  provides  an  especially  valuable  perspective  from 
the  offset  practitioner’s  point  of  view.  Healey  describes  some  of  the  definitional 
complexities  surrounding  aerospace  offsets  and  adds  support  to  Mowery’s  obser¬ 
vation  that  the  value  of  an  offset  is  often  in  the  eye  of  the  beholder.  He  also 
emphasizes  that  U.S.  aerospace  companies  do  not  voluntarily  offer  offsets  to  their 
customers.  They  see  offsets  as  expensive,  time  consuming,  difficult  to  manage, 
and  politically  unpalatable  at  home.  Yet  he  sees  offsets  as  a  fact  of  life  in  the 
fierce  competition  for  export  sales,  arguing  that  aerospace  companies  offer  off¬ 
sets  with  one  goal,  to  win  sales,  and  submits  that  without  offsets,  U.S,  companies 
will  lose  sales. 

From  his  practitioners’  perspective,  Healey  suggests  that  solutions  are  likely 
to  emerge  only  slowly  as  the  industry  evolves.  In  the  meantime,  the  DIOA  urges 
that  no  unilateral  action  be  taken  by  the  U.S.  government,  but  does  advocate 
improved  data  collection  and  multilateral  discussions  to  limit  offsets  where  pos¬ 
sible.  At  the  same  time,  he  supports  maintaining  a  domestic  dialogue  among 
concerned  parties  while  urging  that  the  impact  of  offsets  be  kept  in  perspective  in 
light  of  the  industry’s  performance. 

Despite  the  complexity  of  the  issues  taken  up  by  the  symposium,  it  is  our 
hope  that  the  papers  and  discussions  presented  here  will  contribute  to  resolving 
questions  concerning  the  definition,  rationale,  and  consequences  of  offsets.  At 
the  same  time,  the  analysis  and  discussion  raise  other  questions  concerning  the 
future  impact  of  offsets  on  the  U.S.  aerospace  industry  and  its  workers  and,  more 
broadly,  the  adequacy  of  current  U.S.  policy  for  the  aerospace  sector  in  an  in¬ 
creasingly  competitive  global  marketplace. 


Charles  W.  Wessner 
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Welcome 


Charles  W.  Wessner 
National  Research  Council 


Dr.  Wessner  opened  the  symposium  by  welcoming  the  participants  and 
thanking  them  for  their  attendance.  Noting  that  the  meeting  is  intended  to  allow 
participants  to  explore  important  issues  for  the  defense  industrial  base,  long-term 
national  security,  and  high-wage  employment,  he  encouraged  participants  to  ask 
questions  at  the  end  of  the  presentations.  The  symposium  is  designed  to  bring 
together  a  small,  knowledgeable  group  to  encourage  a  frank  and  open  exchange. 
Although  he  emphasized  the  expectation  that  the  courtesy  that  characterizes  Acad¬ 
emy  deliberations  would  be  respected.  Dr.  Wessner  urged  the  participants  to  ex¬ 
press  their  views  freely  on  issues  of  importance  to  them.  Gamering  these  views, 
having  a  frank  and  open  discussion,  and  eliciting  relevant  questions  are  the  goals 
of  the  symposium.  Dr.  Wessner  then  introduced  Ambassador  Alan  Wm.  Wolff, 
the  symposium  chair. 
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Symposium  Introduction 


Alan  Wm.  Wolff 

Board  on  Science,  Technology  and  Economic  Policy 


Ambassador  Wolff  welcomed  the  participants  to  the  symposium  on  behalf  of 
the  Board  on  Science,  Technology  and  Economic  Policy  (STEP).  The  STEP 
Board  seeks  to  bring  together  experts  in  the  disciplines  of  business  management, 
engineering,  and  economics,  with  people  with  public  policy  experience,  to  ad¬ 
dress  issues  of  national  concern.  In  that  regard.  Ambassador  Wolff  welcomed  the 
participation  of  senior  public  officials  in  today’s  symposium,  including  Dorothy 
Robyn  of  the  White  House  National  Economic  Council,  William  Reinsch,  Under¬ 
secretary  of  Commerce,  and  Page  Hoeper,  Deputy  Undersecretary  of  Defense. 

Turning  to  the  topic  of  today’s  symposium,  aerospace  offsets.  Ambassador 
Wolff  observed  that  the  aerospace  sector  of  the  U.S,  economy  remains  a  leading 
source  of  high-technology  exports  and  exemplifies  American  technological  pre¬ 
eminence.  He  also  noted  that  today’s  symposium  is  designed  as  a  sequel  to  the 
June  1997  workshop  that,  for  the  first  time,  brought  together  industry  representa¬ 
tives  directly  involved  in  aerospace  offsets  to  discuss  the  different  types  and  ra¬ 
tionales  for  offsets,  as  well  as  their  consequences,  with  representatives  of  labor 
unions,  expert  academics,  and  government  officials.  The  summary  of  that  work¬ 
shop,  ""Policy  Issues  in  Aerospace  Offsets''  published  shortly  after  the  meeting, 
contains  a  rich  discussion  of  the  current  policy  issues  relevant  to  this  topic.  This 
unique  meeting  also  demonstrated  the  value  of  a  balanced  exchange  of  views  to 
help  policy  makers  understand  the  problems  the  industry  faces  in  the  fierce  inter¬ 
national  competition  for  large  contracts  and  follow-on  work.  The  June  meeting 
also  led  to  a  better  understanding  of  some  of  the  trends  in  demands  for  offsets. 
Questions  were  raised  concerning  the  cumulative  consequences  of  offsets,  espe¬ 
cially  in  conjunction  with  other  industrial  policy  tools.  In  addition,  the  June 
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discussion  underscored  the  challenge  the  growth  of  offsets  poses  to  the  interna¬ 
tional  trading  system. 

For  the  United  States  to  meet  these  challenges,  participants  at  the  1997  work¬ 
shop  suggested  that  a  key  first  step  would  be  to  develop  a  better  understanding  of 
America’s  long-term  economic  interest.  While  the  current  financial  crisis  in  Asia 
has  led  many  U.S.  journalists  to  believe  that  the  Japanese  model  of  economic 
development  has  been  discredited,  Ambassador  Wolff  doubted  these  views  were 
shared  by  government  agencies  such  as  the  Ministry  for  International  Trade  and 
Investment  (MITI).  Indeed  the  papers  to  be  presented  today  suggest  that  the 
industrial  policy  plans  of  many  countries  are  still  an  important  factor  in  the  aero¬ 
space  industry. 

To  better  understand  these  challenges  and  trends,  there  was  a  sense  from  the 
participants  in  the  1997  meeting  that  a  more  focused  and  detailed  discussion 
would  be  of  value.  Today’s  symposium  seeks  to  meet  that  need  by  attempting  to 
further  clarify  the  issues  and  long-term  U.S.  interests.  To  that  end,  the  STEP 
Board  commissioned  a  series  of  papers  that  are  the  basis  of  today’s  discussion.  In 
reviewing  the  papers.  Ambassador  Wolff  suggested  that  the  participants  might 
keep  in  mind  the  following  questions: 

•  Do  we  have  a  clear  idea  of  what  is  happening  in  aerospace  offsets? 

•  How  extensive  are  they,  both  in  terms  of  dollar  value  and  technological 
value? 

•  What  is  their  impact,  positive  and  negative,  on  both  the  industry  and  the 
country  as  a  whole? 

•  Is  there  any  part  of  the  government  that  has  a  good  understanding  of  the 
nature,  content,  and  potential  consequence  of  current  offsets  agreements? 

•  Does  the  government  in  fact  have  a  need  to  know,  or  are  offsets  primarily 
a  private  matter  even  though  public  authorities  are  often  involved  as 
buyers? 

•  Do  the  demands  for  offsets  that  represent  the  objectives  of  a  foreign 
government’s  industrial  policy  require  a  policy  response  by  the  United 
States?  If  so,  what  should  be  the  main  elements  of  that  policy  response? 

•  Are  those  foreign  government  industrial  policies  successful  in  their  objec¬ 
tive  of  transferring  technology  to  better  enable  their  companies  to  com¬ 
pete  with  U.S.  firms? 

•  Are  these  policies  succeeding  cumulatively  as  the  result  of  separate  deals 
with  competing  vendors? 

•  Are  these  technologies  being  transferred  crucial  to  long-term  U.S,  in¬ 
terests? 

In  summary,  participants  were  asked  to  consider  what  is  the  environment  in 
which  U.S.  companies  are  forced  to  compete,  and  what  policy  would  be  appropri¬ 
ate  for  the  United  States  to  pursue,  both  internationally  and  domestically. 
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Ambassador  Wolff  reminded  participants  that  the  goal  of  today’s  sympo¬ 
sium  is  to  be  relevant  to  the  current  debate  over  U.S.  policies.  He  encouraged  a 
vigorous  discussion,  where  it  is  recognized  that  all  participants  have  a  valid  per¬ 
spective.  He  asked  participants  to  be  specific  but  also  to  explore  a  broad  range  of 
policy  options.  These  options  could  include,  inter  alia: 

•  multilateral  or  bilateral  agreements  to  restrict  or  limit  offsets; 

•  continued  or  enhanced  government  investment  in  research; 

•  the  development  of  key  infrastructure,  such  as  wind  tunnels; 

•  renewed  attention  to  the  national  supply  base,  especially  at  the  sub  tier 
level — perhaps  through  a  new  manufacturing  initiative  directed  at  the 
needs  of  the  aerospace  industry; 

•  consideration  of  the  impact  of  export  control  policy;  and 

•  a  review  of  the  adequacy  of  export  financing  arrangements  and  interna¬ 
tional  disciplines  on  export  finance. 

Ambassador  Wolff  closed  by  expressing  the  STEP  Board’s  appreciation  to 
the  White  House,  to  the  Bureau  of  Export  Administration  and  the  International 
Trade  Administration  of  the  U.S.  Department  of  Commerce,  and  to  the  Defense 
Advanced  Research  Projects  Agency  and  the  Office  of  the  Deputy  Undersecretary 
for  International  and  Commercial  Programs  of  the  U.S.  Department  of  Defense 
for  their  continued  support  of  this  program. 


Opening  Remarks 


Dorothy  Robyn 

White  House  National  Economic  Council 


Dr.  Robyn  began  by  thanking  the  National  Academy  of  Sciences  and  the 
STEP  Board  for  helping  the  administration  think  through  this  very  complex  and 
difficult  issue.  She  then  described  two  events  that  have  influenced  her  thinking 
on  the  issue  of  aerospace  offsets  since  the  June  conference. 

The  first  event  concerned  the  European  review  of  the  Boeing-McDonnell 
Douglas  merger.  This  had  been  a  difficult  time  in  E.U.-U.S.  bilateral  relations. 
Indeed,  although  the  subject  was  less  threatening,  the  experience  reminded  her  of 
the  analysis  of  the  Cuban  missile  crisis,  where  Graham  Allison  had  used  different 
conceptual  models  in  his  attempt  to  explain  the  Russians’  behavior  and  the  U.S.- 
Russian  interaction.  In  this  case,  the  U.S.  decisionmakers  were  struggling  to 
understand  the  Europeans’  reaction  to  the  merger. 

The  incident  served  as  a  strong  reminder  of  the  importance  of  the  aerospace 
industry  to  both  the  United  States  and  Europe.  Based  on  recent  experience.  Dr. 
Robyn  said  that  she  finds  it  difficult  to  believe  that  the  United  States  and  Europe 
could  come  to  an  agreement  to  restrict  the  use  of  offsets.  While  it  is  an  interesting 
intellectual  suggestion  that  we  are  in  a  “prisoners’  dilemma,”  with  both  sides 
increasing  their  use  of  offsets,  it  is  hard  to  see  how  an  agreement  can  be  reached. 
Boeing  and  Airbus  are  now  in  direct  competition,  with  Airbus  taking  market 
share  directly  away  from  Boeing  rather  than  from  McDonnell  Douglas,  as  it  has 
in  the  past.  Nor  is  the  playing  field  level.  Airbus  continues  to  develop  new 
planes  with  government  assistance,  as  allowed  under  the  1992  agreement.  Given 
this  high-stakes,  zero-sum  competition,  it  is  hard  to  see  how  strategic  outsourcing 
will  not  be  seen  as  a  critical  competitive  weapon  by  both  parties. 

The  second  event  Dr.  Robyn  described  was  the  failure  of  the  Clinton  admin¬ 
istration  to  win  fast-track  trade  authority.  This  loss  was  a  stark  reminder  that  the 
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United  States  may  not  be  able  to  maintain  the  economic  benefits  of  the  interna¬ 
tional  trading  system,  unless  we  preserve  the  underlying  political  consensus  that 
supports  that  system.  The  discussion  over  offsets  is  one  facet  of  that  broader 
debate.  Thus,  it  is  important  to  have  a  rich  and  continuous  discussion  of  offsets, 
and  this  is  the  important  challenge  facing  this  symposium. 


Panel  1 


Offsets  in  Commercial  and  Military 
Aerospace:  An  Overview 


David  C.  Mowery 
University  of  California^  Berkeley 


Dr.  Mowery  explained  that  his  paper  provides  some  background  and  an  over¬ 
view  on  aviation  offsets.  Defining  offsets  is  a  tricky  issue,  especially  finding  a 
definition  that  spans  both  military  and  commercial  sales.  On  the  military  side,  the 
classic  definition  of  an  offset  is  that  it  is  a  requirement  for  a  transaction  associated 
with  a  weapons  system  sale  that  goes  beyond  what  is  “normally”  required  to 
make  the  sale.  Such  a  requirement  may  be  a  coproduction  arrangement  under  a 
govemment-to-govemment  agreement,  licensed  production  offshore  negotiated 
between  the  company  and  a  foreign  government,  or  purchase  of  components  by 
the  company  for  inclusion  in  the  weapons  system.  Indirect  offsets  include  the 
purchase  of  components,  technology  transfer,  technical  assistance,  or  other  forms 
of  assistance  provided  to  the  purchaser.  That  assistance  could  extend  well  beyond 
the  aerospace  industry.  On  the  commercial  side,  the  blurriness  of  the  definition  is 
even  more  pronounced,  often  involving  some  form  of  strategic  outsourcing  such 
as  technology  transfer,  or  purchasing  of  components  that  goes  beyond  what  would 
normally  be  assumed  to  be  commercially  necessary.  Given  these  definitional  dif¬ 
ficulties,  it  is  subsequently  hard  to  collect  data  on  trends,  magnitude,  and  content 
of  offsets  on  the  commercial  side.  It  is  also  important  to  keep  in  mind  the  differ¬ 
ence  between  direct  and  indirect  offsets,  especially  because  the  impact  of  indirect 
offsets  is  likely  to  be  more  diffuse. 


Military  Offsets 

The  origins  of  military  offsets  go  back  to  policies  to  support  the  rearmament 
and  reconstruction  of  the  defense  industrial  base  and  the  development  of  inter¬ 
operable  weapons  systems  between  the  United  States  and  the  allies.  Over  time,  a 
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series  of  coproduction  agreements  evolved  into  initiatives  by  allies  to  become 
more  involved  in  development,  as  well  as  licensed  manufacturers.  Data  collected 
between  1980  and  1995  show  no  clear  trend  in  the  percentage  of  weapons  sys¬ 
tems  sales  accounted  for  by  offsets,  with  a  bump  up  to  80  percent  in  1995  but 
long-term  fluctuations  around  an  average  of  45—55  percent.  There  is  a  clearer 
trend,  however,  in  the  increase  in  the  proportion  of  indirect  to  direct  offsets.  Only 
half  of  these  indirect  offsets  involve  aerospace;  thus,  an  increasing  number  of 
military  offsets  affects  companies  outside  the  aerospace  industry.  This  is  espe¬ 
cially  true  with  respect  to  military  exports  to  Pacific  Rim  countries. 

There  are  complex  interactions  between  commercial  and  military  offsets. 
The  many  military  coproduction  and  licensing  agreements  allowed  the  recon¬ 
struction  of  significant  manufacturing  capacity,  employment  bases,  and  aerospace 
infrastructures  in  countries  allied  with  the  United  States.  This  in  turn  created  a 
demand  for  offsets,  much  of  which  was  sought  in  the  form  of  civil  or  commercial 
business.  Demand  for  commercial  offsets  began  in  a  significant  way  in  the  1960s 
and  1970s,  a  few  decades  after  the  beginning  of  military  offsets. 

Motives  for  Commercial  Offsets 

There  are  three  motives  driving  commercial  outsourcing: 

•  market  access; 

•  a  desire  to  spread  risk  and  gain  access  to  capital,  including  financing  from 
governments  interested  in  building  their  domestic  aerospace  industries, 
and 

•  access  to  product  and  process  technological  skills  that  are  equal  to  or 
superior  to  that  of  U.S.  domestic  suppliers. 

It  is  important  to  remember  that  these  motives  are  reactions  to  both  purely 
technical  and  commercial  forces,  and  to  trade-distorting  government  interven¬ 
tions.  Separating  these  two  factors,  market  forces  and  government  intervention,  is 
very  difficult. 

Dr.  Mowery  also  noted  that  the  U.S.  firm  that  was  the  least  successful  in 
managing  this  international  outsourcing  and  strategic  alliance  building  was 
McDonnell  Douglas.  This  inability  to  manage  effectively  these  relationships,  es¬ 
pecially  the  inability  to  tap  into  funding  sources  to  expand  and  maintain  its  prod¬ 
uct  line,  reduced  McDonnell  Douglas’  share  of  business.  Thus,  there  is  a  question 
as  to  whether  aerospace  companies  can  remain  viable  without  maintaining  these 
complex  strategic  alliance  networks. 

Impact  of  Offsets 

Dr.  Mowery  observed  that  the  effects  of  offsets  are  difficult  to  assess  for 
three  reasons: 
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•  the  lack  of  clear  demarcations  among  the  different  categories; 

•  the  long  time  required  for  effects  to  reveal  themselves;  and 

•  the  difficulty  in  specifying  the  counterfactual  (i.e.,  what  would  have  hap¬ 
pened  in  the  absence  of  the  offset). 

Thus,  a  key  analytical  issue  is  whether  U.S.  firms  could  succeed  in  making 
substantial  international  sales  without  employing  offsets.  Answering  this  counter- 
factual  is  very  difficult.  However,  it  is  clear  that,  absent  some  level  of  offsets, 
foreign  sales  are  not  likely  to  be  made. 

A  second  issue  is  the  impact  of  indirect  versus  direct  offsets  on  technology 
transfer  and  employment  in  the  aerospace  industry.  The  impact  of  indirect  off¬ 
sets,  which  are  the  more  rapidly  growing  portion  of  offsets,  is  much  more  diffi¬ 
cult  to  trace. 

A  third  question  on  the  commercial  side  concerns  our  ability  to  tease  out 
what  portion  of  the  offsets  are  in  response  to  government  pressure. 

Another  issue  concerns  the  outsourcing  activities  of  non-U.S.  companies. 
Dr.  Mowery  suggested  that  there  may  be  a  broader  pattern  of  increased  intra¬ 
industry  trade  in  components  and  subassemblies,  which  may  result  in  increased 
exports  by  U.S.  suppliers.  He  noted  that  his  paper  shows  that  the  trade  surplus  in 
U.S.  aircraft  parts  has,  in  fact,  increased  in  the  past  eight  years. 

These  questions  are  especially  relevant  when  looking  at  the  employment  im¬ 
pact,  particularly  the  comparison  of  the  impact  from  indirect  and  direct  offsets.  This 
type  of  analysis  requires  a  complex  set  of  distinctions  between  the  wages  and  the 
relative  labor  content  of  the  nonaerospace  industries  affected  by  indirect  offsets 
versus  the  aerospace  industry  affected  by  direct  offsets  and  the  export  sale. 


Impact  of  Technology  Transfer 

Concerning  the  impact  of  technology  transfer,  Dr.  Mowery  noted  that  there 
is  little  evidence  that  technology  transfer  through  military  offsets  has  had  a  major 
impact  on  building  up  the  civilian  aerospace  production  and  design  capabilities  of 
non-U.S.  firms.  Technology  transfer  has  expanded  the  capacity  and  manufactur¬ 
ing  capabilities  of  non-U.S.  aerospace  industries.  However,  if  we  take  into  ac¬ 
count  that,  particularly  in  Western  Europe,  there  was  an  aerospace  industry  that 
began  the  post- World  War  II  period  at  a  high-level  of  technological  capability,  it 
is  not  clear  that  the  offset  transactions,  per  se,  have  had  a  major  effect  on  building 
up  the  prime  contractor  tier  of  non-U.S.  aerospace  industries.  Still,  it  remains 
difficult  to  trace  the  impact  of  these  technology  transfer  agreements  for  long  peri¬ 
ods  of  time.  Certainly  the  generic  capabilities,  such  as  production  capacity,  tool¬ 
ing,  and  the  maintenance  of  a  skilled  work  force,  have  been  strengthened  by  some 
of  these  agreements.  Nevertheless,  entry  to  the  prime  contractor  tier,  especially  in 
the  commercial  sector,  remains  difficult.  The  trend  in  the  industry  has  been  the 
exit  of  prime  contractors,  not  entry. 
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Consequently,  Dr.  Mowery  suggested  that  the  most  likely  impacts  of  offsets 
will  be  on  the  supplier  tier.  Because  of  the  many  influences  affecting  this  sector 
of  the  industry,  it  is  difficult  to  analyze  the  impacts  of  offsets.  It  is  a  large  seg¬ 
ment  of  the  industry  with  many  small  firms  and  has  not  been  very  well  tracked  by 
public  data. 


The  Industry  Outlook 

Concerning  the  trends  and  outlook  for  the  industry,  the  most  rapidly  growing 
markets  for  commercial  aircraft  are  outside  the  United  States.  However,  the  larg¬ 
est  single  market  will  continue  to  be  North  America,  where  demands  for  offsets 
are  more  manageable.  Over  a  longer  period,  continued  bilateral  competition  be¬ 
tween  Boeing  and  Airbus,  and  trilateral  competition  among  Rolls-Royce,  Pratt  & 
Whitney,  and  General  Electric,  will  continue  the  pressure  for  offset  agreements. 
On  the  military  side,  substantial  excess  capacity  means  that  competition  in  weap¬ 
ons  systems  is  likely  continue  to  intensify. 

A  Limited  Role  for  Offsets 

Dr.  Mowery  stressed  that  the  contribution  of  offsets  to  employment  shifts, 
compared  with  the  broader  trends  of  internationalization  in  the  aerospace  indus¬ 
try,  is  quite  modest.  The  overall  technological  and  employment  impact  of  offsets 
on  the  aerospace  industry  is  small  when  compared  with  the  impacts  of  rational¬ 
ization  and  defense  downsizing.  Thus,  although  not  a  trivial  issue,  the  employ¬ 
ment  impacts  of  offsets  per  se  are  not  the  most  important  problem. 

Nonetheless,  there  remains  a  legitimate  basis  for  developing  a  policy  response 
to  displacement  and  employment  loss  in  this  industry  because  of  increased  inter¬ 
nationalization — as  there  is  to  respond  to  trade-related  displacement  in  any  in¬ 
dustry.  Any  response  to  offsets  and  broader  trends  of  aerospace  restructuring 
needs  to  deal  with  the  trade-distorting  policies  of  other  governments,  combined 
with  ways  of  dealing  with  the  adjustment  issue  domestically. 


Policy  Tools 

The  United  States  has  a  number  of  international  tools  to  deal  with  trade¬ 
distorting  behavior  of  other  governments  in  both  the  commercial  and  the  military 
sectors.  These  include 

•  international  codes  of  conduct  for  military  sales; 

•  various  trade  agreements  under  the  General  Agreement  on  Tariffs  and 
Trade  (GATT)  such  as  government  procurement  and  trade-related  invest¬ 
ment  measures,  although  national  security  exemptions  generally  preclude 
their  applicability  to  military  offsets; 
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•  various  agreements  on  trade  on  large  civil  aircraft,  such  as  the  United 
States-European  Union  agreement; 

•  prohibitions  on  offsets  in  U.S.  military  sales  financed  under  the  foreign 
military  sales  funds  program;  and 

•  bringing  Pacific  Rim  nations  into  negotiations  over  codes  of  conduct  for 
military  sales  and  elevating  the  offsets  issue  in  the  negotiations  with  the 
People’s  Republic  of  China  on  GATT  accession. 

However,  it  is  important  not  to  let  offsets  dominate  discussion  over  the  very 
real  costs  and  adjustment  issues  associated  with  increased  internationalization  in 
the  aerospace  industry.  The  costs  of  offsets,  both  economically  and  politically, 
are  very  real.  But  analysts  and  policy  makers  must  keep  a  sense  of  proportion  in 
addressing  the  different  causes  and  fashion  the  tools  to  deal  with  what  are  differ¬ 
ent  sets  of  problems. 


DISCUSSANTS 

Sally  Bath 

U.S.  Department  of  Commerce 

Although  agreeing  with  Dr.  Mowery’s  description  of  the  growing  interna¬ 
tionalization  of  the  commercial  aerospace  industry,  Ms.  Bath  observed  that,  at  the 
same  time,  there  are  continuing  efforts  toward  greater  internalization  now  under 
way  in  Europe.  The  appearance  of  new  European  government  subsidies,  specifi¬ 
cally  designed  to  displace  U.S.  supplier  firms  from  the  European  market,  is  par¬ 
ticularly  disconcerting.  These  targeted  subsidies  may  have  a  larger  impact  on 
U.S.  employment  than  offset  agreements  and  may  represent  a  first  salvo  against 
the  U.S.  subcontractor  industry.  She  suggested  that  this  is  especially  worrisome 
coming  at  a  time,  as  Dr.  Mowery’s  paper  points  out,  when  U.S.  parts  exports  are 
increasing.  Dealing  with  this  emerging  threat  will  require  concentrated  negotia¬ 
tions  and  discussions  with  our  European  aerospace  colleagues. 

Consequently,  in  Ms.  Bath’s  view,  the  two  trends  of  internationalization  and 
an  increased  threat  from  European  subsidies  must  be  carefully  watched.  Although 
internationalization  presumably  cannot  be  stopped,  it  has  not  had  that  much  of  an 
impact  on  employment.  The  worldwide  defense  decline  has  been  a  greater  factor. 
Changing  production  technology,  which  requires  new  skills  and,  in  some  cases, 
fewer  people  in  the  production  process,  is  also  a  major  factor.  These  changes  in 
technology  and  production  processes  have  not  been  looked  at  adequately.  If  we 
cannot  maintain  the  flexibility  to  address  quickly  and  adequately  the  require¬ 
ments  of  technology  change,  we  are  damaging  our  long-term  competitive  posi¬ 
tion.  The  industry  must  retain  the  flexibility  to  adopt  new  processes,  regardless  of 
the  impact  on  employment,  and  have  the  ability  to  quickly  apply  new  technolo¬ 
gies,  which  will  often  require  new  skills. 
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Steve  Beckman 
United  Auto  Workers 

Mr.  Beckman  began  by  pointing  out  that  the  United  Auto  Workers  (UAW) 
interest  in  this  issue  is  both  from  the  standpoint  of  a  union  that  directly  represents 
workers  in  the  industry  and  from  a  concern  over  broader  trade  policy,  especially 
given  the  previous  internationalization  of  the  auto  industry.  Although  the  experi¬ 
ence  of  internationalization  in  the  auto  industry  is  no  way  identical  to  that  of  the 
aerospace  industry,  there  are  some  common  themes. 

With  respect  to  the  policy  portion  of  Dr.  Mowery’s  paper,  there  appear  to  be 
three  main  sections;  corporate  policies,  trade  and  international  policies,  and  ad¬ 
justment  policies.  In  the  sections  on  corporate  policies  and  trade  policies,  the 
paper  seems  to  say  that  the  status  quo  is  fine.  To  Mr.  Beckman,  the  status  quo  is 
a  serious  problem  for  workers  in  the  industry,  and  for  the  national  interest.  He 
disagrees  with  the  proposition  that  there  is  no  need  for  a  business— labor— govern¬ 
ment  debate  or  discussion  on  internationalization  because  the  government  has  no 
role  to  play.  On  the  contrary,  in  light  of  the  industry’s  military  connections  and 
the  fact  that  many  countries  have  targeted  aerospace  as  a  lead  economic  develop¬ 
ment  priority,  there  is  an  appropriate  government  role.  National  security  and  eco¬ 
nomic  development  concerns,  including  technology,  jobs,  and  incomes,  are  huge 
issues  of  national  interest. 


National  Decision  Making  at  the  Firm  Level 

Mr.  Beckman  remarked  that  the  status  quo  is  to  allow  companies  to  decide 
what  form  of  internationalization  will  take  place,  what  the  response  will  be  to 
foreign  governments’  policies,  and  how  the  development  of  the  U.S.  industry  will 
proceed.  However,  there  is  necessarily  a  national  interest  in  these  questions,  not 
just  a  corporate  interest.  This  raises  the  issue  of  the  identity  between  what  is  in  a 
company’s  best  interest  and  what  is  in  a  nation’s  best  interest. 

It  is  both  necessary  and  useful  to  have  consultation  and  information  from  the 
involved  companies,  to  provide  advice,  counsel,  and  guidance  on  how  the  gov¬ 
ernment  should  consider  the  national  interest.  As  has  been  mentioned  several 
times,  the  information  needed  to  encourage  rigorous  analysis  and  thoughtful  de¬ 
cision  making  is  absent.  There  needs  to  be  a  mechanism  for  the  exchange  of 
information.  Without  such,  we  will  continue  with  the  status  quo,  with  companies 
continuing  to  make  decisions  on  behalf  of  the  national  interest  and  the  govern¬ 
ment  unable  to  assess  adequately  the  consequences. 


International  Negotiations:  Modest  Accomplishments 

Concerning  trade  and  international  policies,  Mr.  Beckman  noted  that  there 
are  numerous  ongoing  or  potential  negotiations.  However,  the  accomplishments 
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to  date  are  incredibly  modest.  The  U.S.  government  is  able  to  negotiate  agree¬ 
ments  reducing  trade  barriers;  yet  the  ability  of  those  agreements  to  actually  ac¬ 
complish  anything  in  the  marketplace  is  not  very  well  demonstrated.  Our  history 
of  negotiations  with  Japan  underscores  this  problem,  as  it  appears  will  be  the  case 
with  our  negotiations  with  China.  As  mentioned  in  Dr.  Mowery’s  paper,  China’s 
entry  into  the  World  Trade  Organization  will  likely  allow  a  10-15-year  period  of 
transition.  Much  can  be  accomplished  by  China  during  this  time,  creating  a  major 
enforcement  problem  later  on. 


Adjustment  Policy 

This  leaves  adjustment  policy.  Mr.  Beckman  said  that,  although  most  people 
agree  in  principle  concerning  the  importance  of  adjustment  assistance,  resources 
for  such  programs  remain  scarce.  Companies  are  unwilling  to  fund  adjustment 
assistance  themselves;  nor  are  they  willing  to  pay  higher  taxes  to  fund  govern¬ 
ment  programs.  In  addition  to  a  lack  of  funds,  procedures  for  workers  to  qualify 
have  always  been  onerous.  Taking  issue  with  the  central  premise  of  adjustment, 
that  overall  the  economy  will  benefit  from  the  displacement,  Mr.  Beckman  ar¬ 
gued  that,  in  the  case  of  aerospace,  this  is  an  industry  that  generates  high  value- 
added.  Moving  employment  and  production  out  of  such  a  high  value-added  in¬ 
dustry  may  not  benefit  the  economy,  especially  if  the  movement  is  to  lower 
value-added  industries.  He  points  out  that  Dr.  Mowery’s  paper  discusses  imports 
of  avionics  from  Canada  displacing  imports  of  potash.  In  his  view,  moving  work¬ 
ers  from  the  aerospace  sector  to  potash  does  not  appear  to  be  a  net  benefit  to  the 
U.S.  economy. 

The  key  question  is  why  adjustment  is  always  left  up  to  the  individual 
worker.  Beckman  asked  whether  a  European  Commission  employee  would  ever 
say  that  societies  and  workers  must  adjust  to  the  technology,  regardless  of  the 
impact  on  employment.  The  European  attitude,  and  the  attitude  of  much  of  the 
rest  of  the  world,  is  very  different  than  that  of  the  United  States  regarding  trade 
and  employment.  This  is  something  that  neither  our  trade  negotiators  nor  the 
public  appreciates. 

The  potash  example  brings  to  line  the  famous  comment  that  there  is  no  dif¬ 
ference  for  the  U.S.  economy  between  potato  chips  and  computer  chips.  That 
comment  implies  that  it  does  not  matter  what  the  United  States  produces.  Mr. 
Beckman  stated  that  the  view  of  the  UAW  is  that,  what  is  produced  in  United 
States  matters  very  much — ^both  for  current  employment  and  future  economic 
development.  This  viewpoint  is  shared  by  policy  makers  around  the  world. ^ 


^For  a  discussion  of  these  perspectives,  and  the  programs  that  result,  see  Conflict  and  Cooperation 
in  National  Competition  for  High-Technology  Industry  (National  Academy  Press,  Washington,  D.C., 
1998,  pp.  12-40).  See  especially  Box  A,  “Why  Are  Countries  Concerned  about  Their  High-Technol¬ 
ogy  Industries,”  pp.  33-35  and  Box  H,  “The  Stakes  in  Aerospace  Competition,”  pp.  88-90. 
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Assessing  both  Exports  and  Imports 

Mr.  Beckman  closed  by  remarking  that  both  Dr.  Mowery  and  Ms.  Bath  had 
commented  on  the  exports  of  aerospace  parts  to  Europe  as  an  indicator  of  how 
well  the  industry  was  doing.  Mr.  Beckman  argued  that  only  looking  at  exports 
does  not  give  a  clear  picture  as  to  the  employment  impacts  of  trade.  The  effect  of 
imports  must  also  be  taken  into  consideration.  The  overall  balance  of  hade  must 
be  looked  at  when  assessing  employment  effects.  Ms.  Bath  objected,  arguing  that 
she  is  one  of  the  few  analysts  in  the  U.S.  government  who  looks  at  both  imports 
and  exports.  Dr.  Mowery  also  pointed  to  the  use  of  both  export  and  import  data  in 
the  paper. 


GENERAL  DISCUSSION 

Alan  Wm.  Wolff,  Dewey  Ballantine  and  STEP  Board:  Ambassador  Wolff  opened 
the  general  discussion  by  commenting  on  the  lack  of  information  with  respect  to 
foreign  governments’  industrial  policy  plans.  He  cited  his  recent  experience  try¬ 
ing  to  gain  information  on  China’s  five-year  plan  for  industry.  He  agreed  that 
other  forces  may  swamp  the  impact  of  foreign  government  plans  on  the  U.S. 
aerospace  industry.  But  without  access  to  the  information,  it  is  very  difficult  to 
make  that  determination. 

Steve  Sleigh,  International  Association  of  Machinists  and  Aerospace  Workers: 
Mr.  Sleigh  raised  the  question  as  to  Dr.  Robyn’s  comment  in  the  opening  remarks 
that  there  is  no  alternative  to  strategic  outsourcing,  and  to  Dr.  Mowery’s  assertion 
that  McDonnell  Douglas  failed  because  of  its  lack  of  strategic  outsourcing.  He 
pointed  out  that  McDonnell  Douglas  planes  contained  more  outsourced  parts  than 
either  Boeing  or  Airbus. 

Kirk  Bozdogan,  Massachusetts  Institute  of  Technology:  Dr.  Bozdogan  also  ques¬ 
tioned  the  comment  that  McDonnell  Douglas’  demise  was  due  to  the  failure  to 
establish  strategic  alliances.  On  the  commercial  side,  McDonnell  Douglas  did  a 
good  job  in  integrating  its  suppliers  into  its  production,  design,  and  development 
process.  He  then  raised  the  question  about  exports  of  aerospace  parts  and  compo¬ 
nents.  Because  much  of  the  worldwide  installed  base  of  aircraft  is  U.S.  made 
either  Boeing  or  McDonnell  Douglas— most  of  the  spare  parts  to  sustain  these 
aircraft  must  naturally  come  from  the  United  States.  However,  the  U.S.  aerospace 
industry  cannot  survive  by  simply  selling  spare  parts. 

John  Sandford,  Rolls-Royce,  N.A.:  Noting  that  his  perspective  is  that  of  the  CEO 
of  an  aerospace  company,  Mr.  Sandford  pointed  out  that  in  the  commercial  sector 
there  has  been  a  massive  shift  in  the  reason  for  outsourcing.  It  is  no  longer  simply 
for  market  access.  Access  to  capital  is  now  the  major  reason  behind  strategic 
outsourcing.  Cash  flow  considerations  are  very  important,  and  margins  within  the 
industry  are  very  poor.  Risk  sharing  and  a  steady  stream  of  payments  made  for 
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work  done  in-country  are  important  considerations  in  placing  production.  The 
investment  made  by  foreign  companies,  through  their  governments,  in  the  devel¬ 
opment  of  U.S.  products  is  very  large.  That  trend  will  continue  in  the  future. 


Corporate  versus  Government  Balance  Sheets 

Mr.  Sandford  emphasized  that  one  of  the  challenges  we  face  is  that  decision 
makers  in  this  process  are  using  the  balance  sheet  of  corporations  rather  than  the 
balance  sheet  of  governments.  Thus,  European  governments  can  afford  to  invest 
in  their  own  products  and  in  their  industry  to  gain  a  share  of  the  U.S.  defense 
business.  He  urged  analysts  to  “follow  the  money.” 

Randy  Barber,  Center  for  Economic  Organizing:  Mr.  Barber  had  a  question  con¬ 
cerning  Dr.  Robyn’s  comments.  He  asked  if  she  was  describing  a  return  to  the 
competitive  situation  in  commercial  aircraft  similar  to  that  in  the  1970s.  At  that 
time,  there  was  fierce  competition  with  high-level  government  intervention  on 
the  European  side. 

In  addition,  he  thought  that  Dr.  Robyn  stated  that  it  was  inconceivable  that 
strategic  outsourcing  would  not  be  part  of  Boeing’s  response.  This  assumes  that 
direct  government  assistance,  similar  to  that  of  the  Europeans,  is  not  an  option  in 
the  United  States.  This  situation  would  suggest  that  Boeing  has  become  the  U.S. 
national  champion,  but  without  a  corresponding  national  responsibility. 

Dorothy  Robyn,  White  House  National  Economic  Council:  Dr.  Robyn  clarified 
that  she  was  simply  referring  to  the  fact  that  Boeing  and  Airbus  are  now  compet¬ 
ing  directly  for  market  share.  Whereas  in  the  past  Airbus  took  market  share  away 
from  McDonnell  Douglas,  any  increase  in  Airbus’s  market  share  will  now  come 
directly  at  the  expense  of  Boeing. 

She  added  that  there  is  a  debate  as  to  whether  and  to  what  extent  government 
actions  such  as  procurement  and  research  and  development  (R&D)  support  are 
actually  helpful  to  the  industry.  The  United  States  has  never  provided  direct  aid  to 
Boeing,  The  Europeans  argue  that  U.S.  defense  procurement  and  R&D  provide 
much  more  benefit  than  the  United  States  believes.  In  fact,  the  U.S.  Defense 
Department  (DoD)  now  believes  the  reverse,  that  defense  benefits  more  from 
expertise  gained  in  the  commercial  sector.  Dr.  Robyn  noted  that  her  point  is  sim¬ 
ply  that  Boeing  must  compete  with  a  company  that  is  still  in  the  position  to  re¬ 
ceive  large  direct  subsidies. 

She  also  pointed  out,  as  is  discussed  in  Dr.  Scott’s  paper,  that  Airbus  also 
does  a  great  deal  of  strategic  outsourcing.  This  has  made  them  more  competitive. 
In  this  environment  of  heightened  competition,  it  seems  naive  to  think  that  Boeing 
will  do  less  strategic  outsourcing. 

David  Welch,  Defense  Industry  Offset  Association  and  Lockheed  Martin:  Mr. 
Welch  clarified  some  details  regarding  one  of  the  examples  of  an  offset  deal  in 
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Dr.  Mowery’s  paper  and  pointed  out  the  positive  employment  benefits  of  that 
deal.  He  urged  participants  to  be  very  careful  about  advocating  any  legislation 
that  could  end  up  hurting  export  sales. 

Adjustment  Assistance 

Owen  Herrnstadt,  International  Association  of  Machinists  and  Aerospace 
Workers:  Mr.  Herrnstadt  agreed  with  Dr.  Mowery  about  the  confusion  over  direct 
and  indirect  offsets  and  about  the  lack  of  data.  Given  these  difficulties,  he  ques¬ 
tioned  the  conclusion  in  Dr.  Mowery’s  paper  that  the  employment  impact  of  off¬ 
sets  is  negligible.  Without  adequate  data,  such  a  conclusion  is  both  hard  to  reach 
and  hard  to  accept.  Mr.  Herrnstadt  also  pointed  out  that,  although  the  paper  called 
for  improved  adjustment  assistance,  one  of  the  difficulties  in  receiving  assistance 
is  proving  the  cause  of  the  displacement.  This  also  points  out  the  need  for  better 
information  and  data  to  inform  the  policy  debate. 

David  Mowery,  University  of  California,  Berkeley:  Responding  to  a  number  of 
comments  made  during  the  discussion.  Dr.  Mowery  emphasized  that  the  employ¬ 
ment  effects  of  offsets  are  only  negligible  with  respect  to  other  forces  affecting 
the  industry.  This  finding  is  broadly  consistent  with  findings  of  others,  including 
those  in  Dr.  Scott’s  paper  that  will  be  discussed  later  in  the  day.  With  respect  to 
adjustment  assistance.  Dr.  Mowery  offered  that  he  has  always  believed  that  ad¬ 
justment  assistance  should  be  made  available,  regardless  of  the  cause  of  the  dis¬ 
placement.  Creation  of  separate  programs  based  on  the  cause  of  displacement  is 
poor  policy  design  and  needlessly  adds  administrative  costs. 

He  reiterated  his  belief  that  the  decline  and  fall  of  McDonnell  Douglas  was 
due  to  its  inability  to  develop  new  products,  which  was  due,  in  part,  to  its  inability 
to  get  risk-sharing  partners  on  the  commercial  side  of  the  business.  Although 
there  may  not  be  a  direct  causal  effect,  there  is  a  connection. 

He  also  pointed  out  that  any  discussion  on  offsets  should  not  be  dominated 
by  the  Boeing-Airbus  competition.  Internationalization  and  subsidies  are  still  an 
important  part  of  the  aircraft  engine  sector,  with  the  British  government  still  pro¬ 
viding  launch  funding  to  Rolls-Royce. 


Panel  2 


The  Policy  Context  for 
Military  Aerospace  Offsets 


Kenneth  Flamm 
The  Brookings  Institution 


Dr.  Flamm  presented  an  overview  of  the  policy  issues  regarding  offsets  in 
military  aerospace.  Cautioning  that  his  paper  was  a  deliberate  attempt  to  be  pro¬ 
vocative  with  the  hope  of  stimulating  discussion,  he  added  that  he  agreed  with 
Dr.  Mowery’s  conclusion  that,  with  respect  to  the  military  sector,  offsets  are  not 
necessarily  the  most  important  piece  of  the  story.  In  fact,  there  is  a  much  more 
interesting  and  complex  story. 

It  is  important  to  begin  with  an  understanding  of  the  cost  economics  of  the 
military  aerospace  sector.  The  industry  is  driven  by  economies  of  scale,  particu¬ 
larly  because  of  the  large  development  costs  that  characterize  weapons  systems. 
Fixed  production  and  tooling  costs  add  to  economies  of  scale,  as  does  the  dynam¬ 
ics  of  learning  economies.  The  more  you  produce,  the  cheaper  the  production 
process  because  you  learn  how  to  do  it  better.  Thus,  economies  of  scale  are  very 
important.  The  higher  the  volume,  the  more  fixed  development  costs  and  produc¬ 
tion  costs  can  be  spread  across  the  entire  production  run  and  the  greater  the  learn¬ 
ing  effects. 

As  a  result,  with  the  worldwide  defense  downsizing,  exports  have  become 
critical.  This  is  especially  true  for  non-U.S.  producers.  U.S.  companies  still  enjoy 
a  large  domestic  market,  with  U.S.  industry  accounting  for  roughly  half  of  world 
sales.  Everyone  else  competes  for  the  other  half  of  the  market.  That  puts  non-U.S. 
producers  at  a  distinct  disadvantage — ^basically  they  need  exports  to  maintain 
essential  economies  of  scale,  or  they  die. 

During  the  Cold  War,  production  volumes  were  high  enough  to  maintain 
economies  of  scale  for  almost  all  countries.  Now  procurement  budgets  in  Euro¬ 
pean  countries  have  fallen  even  further  than  in  the  United  States.  This  means 
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that  the  critical  mass  of  volume  needed  for  a  new  weapons  system  must  rely  on 
export  sales. 

In  the  United  States,  exports  continue  to  play  an  important  role  in  lowering 
the  cost  of  weapons  systems.  However,  the  U.S.  volume  of  R&D  and  procure¬ 
ment  is  large  enough  to  maintain  a  strong  defense  industry  without  exports.  This 
gives  the  United  States  the  luxury  of  contemplating  policy  without  having  to  deal 
with  the  immediate  short-term  requirement  of  exporting  to  maintain  production. 
The  Europeans,  on  the  other  hand,  find  themselves  in  a  very  different  situation, 
with  a  driving  need  to  export. 

One  consequence  of  this  need  to  export  is  a  tendency  by  our  competitors  to 
export  more-advanced  capabilities  as  a  way  of  competing  with  U.S.  industry.  The 
result  is  a  vicious  cycle.  The  response  to  this  higher-capability  competition  by 
U.S.  producers  is  to  also  export  more  military  capabilities.  At  the  firm  level,  the 
logic  is  straightforward:  If  the  United  States  does  not  give  the  buyers  this  capabil¬ 
ity,  they  will  still  be  able  to  acquire  it  from  a  competing  producer.  The  United 
States  may  as  well  make  the  sale  and  gain  the  economic  benefit. 


International  Cooperation 

Complicating  matters  is  the  close  technological  cooperation  between  the 
United  States  and  its  allies.  Historically,  the  United  States  has,  to  some  extent, 
subsidized  the  development  of  the  very  capabilities  that  are  driving  the  competi¬ 
tion  in  foreign  markets.  The  United  States  makes  up  a  little  less  than  half  of  total 
Allied  procurement.  However,  the  United  States  provides  about  72  percent  of 
total  R&D.  Either  the  United  States  is  incredibly  inefficient  in  its  R&D,  or  it  is 
subsidizing  the  rest  of  the  world.  During  the  Cold  War,  this  was  a  perfectly  rea¬ 
sonable  policy  for  building  up  the  defense  industrial  base  of  U.S.  allies.  From  the 
point  of  view  of  economics,  it  also  makes  sense  to  sell  off  components  or  technol¬ 
ogy  to  our  allies  to  recoup  some  of  the  money  already  spent  to  develop  the  tech¬ 
nology. 

All  of  this  strengthens  alliance  ties  by  creating  a  world  of  close  cooperation. 
The  subsidies  to  Allied  defense  industries  have  been  both  direct  (through  licensed 
production,  coproduction,  technology  licensing,  and  participation  by  U.S.  com¬ 
panies  in  product  development  teams  in  Europe)  and  indirect  by  providing  com¬ 
ponents  for  European  weapons  systems  so  that  they  do  not  need  to  develop  a 
particular  technology  embodied  in  the  component  themselves.  The  United  States 
has  thus  created  a  system  in  which  it  cooperates  technologically  while  competing 
for  sales. 


With  Negative  Consequences 

The  above  is  a  consequence  of  a  logical  set  of  actions  by  the  individual  actors 
that  has  significant  negative  impacts  for  the  system.  The  intensified  competition 
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for  sales  has  led  to  increased  transfer  of  higher  levels  of  technology.  This  has  a 
negative  feedback  on  the  United  States  in  terms  of  increasing  the  technological 
capability  of  foreign  threats.  As  a  result,  it  becomes  more  important  for  the  United 
States  to  maintain  its  technological  lead  by  building  even  more-advanced  weap¬ 
ons  systems  domestically.  Thus,  the  United  States  has  a  system  whereby  it  coop¬ 
erates  technologically  to  create  its  own  competitors.  The  intensified  competition 
increases  the  transfer  of  advanced  capabilities  overseas,  resulting  in  a  heightened 
threat  that  then  requires  higher  levels  of  domestic  R&D  to  maintain  a  technologi¬ 
cal  lead. 

There  are  two  possible  scenarios  for  the  outcome  of  this  dilemma:  a  much 
higher  level  of  defense  spending  or  a  more  unsafe  world  for  the  United  States. 
The  preferable  third  alternative  is  to  find  some  way  of  creating  a  new  system  with 
our  allies.  Such  a  system  would  preserve  the  desirable  elements  of  cooperation 
but  moderate  the  unhealthy  competition  to  make  sales  to  questionable  customers 
and  markets. 

Dr,  Flamm  noted  that  he  is  confining  his  analysis  to  military  sales.  These 
sales,  however,  constitute  50-60  percent  of  total  aerospace  industry  sales — even 
though  this  year  may  constitute  a  turning  point  in  which  commercial  sales  are 
greater.  Even  in  the  aerospace  engine  sector,  military  R&D  continues  to  play  a 
very  important  role  in  developing  new  jet  engines.  Thus,  military  sales  continue 
to  be  a  major  part  of  the  aerospace  industry. 


Policy  Issues:  Export  Licensing  and  Advocacy 

Turning  to  policy  issues,  Dr,  Flamm  outlined  three  important  ways  in  which 
the  U.S.  government  supports  foreign  exports  of  defense  systems — which  do  not 
include  offsets  as  they  are  not  a  critical  factor.  First,  export  licensing  is  where  the 
government  has  the  most  leverage  over  export  sales.  As  explored  in  greater  detail 
in  the  paper,  the  export  licensing  system  remains  a  hodgepodge  of  bureaucratic 
warfare  in  need  of  reform.  Export  licensing  is  key  for  military  exports.  Number 
two  on  the  list  is  diplomatic  and  administration  support  for  exports.  Government 
officials  spend  a  great  deal  of  time  arguing  on  behalf  of  U.S.  weapons  systems 
with  foreign  buyers.  Although  this  form  of  government  marketing  support  is  not 
talked  about  a  lot,  it  is  a  more  important  factor  in  military  sales  than  many  other 
forms  of  government  support. 


. . .  And  Financial  Subsidies 

The  third  form  of  government  support  is  financial  subsidies.  Ironically,  the 
way  in  which  some  of  the  subsidies  are  structured  tends  to  defeat  the  purpose  of 
exports  sales.  For  example,  R&D  recoupment  costs  are  routinely  waived  for  ex¬ 
ports.  But  the  purpose  of  exports  from  a  defense-industrial  perspective  is  to  main¬ 
tain  economies  of  scale  to  overcome  high  development  costs.  Waiving  the  re- 
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coupment  costs  means  that  you  are  selling  to  foreign  buyers  at  marginal  cost  and 
not  charging  them  for  the  costs  of  development.  Any  economic  return  to  the  DoD 
from  spreading  these  development  costs  over  a  larger  volume  of  sales  is  immedi¬ 
ately  lost.  But  the  United  States  does  this  because  its  competitors  do  it.  There  is 
an  additional,  similar  benefit  to  foreign  companies  when  the  United  States  sells 
them  components  without  charging  R&D  costs,  which  they  then  use  in  selling 
their  own  weapons  system  in  competition  with  a  U.S.  weapons  system. 

Another  issue,  in  terms  of  financial  subsidies,  is  loan  guarantees  for  military 
sales.  As  is  argued  further  in  the  paper,  these  broad-based  subsidies  for  exports 
do  not  seem  to  do  much  to  generate  U.S.  overseas  sales. 

Offsets  are  very  far  down  on  the  list  of  ways  in  which  governments  support 
exports.  The  U.S.  government  has  no  official  policy  on  offsets.  Each  part  of  the 
government  has  its  own  view.  Unofficially,  the  policy  of  the  DoD  seems  to  be 
that  the  United  States  will  grant  whatever  offsets  it  takes  to  win  the  deal. 

Cooperative  Programs  to  Transfer  Technology 

Technology  transfer  through  U.S.  cooperative  programs,  licensed  produc¬ 
tion,  coproduction,  and  codevelopment  programs  are  significantly  more  impor¬ 
tant  than  most  offsets  in  diffusing  technology.  Citing  a  National  Academy  of 
Sciences’  report  on  Japan^,  Dr.  Flamm  disagreed  with  Dr,  Mowery,  in  that  he 
believes  there  are  a  number  of  examples  in  which  military  technology  transfer 
has  had  an  impact  on  commercial  aerospace  technology.  Western  Europe  started 
out  with  a  high  commercial  aviation  base  and  therefore  was  not  as  strongly  im¬ 
pacted  by  military  technology  transfers.  But  it  is  hard  not  to  conclude  that  mili¬ 
tary  programs  have  had  a  positive  impact  on  the  Japanese  aerospace  industry. 


Two  Fundamental  Issues 

In  conclusion,  there  are  two  fundamental  issues  concerning  offsets.  The  first 
is  technology  transfer  through  offsets.  If  the  technology  being  transferred  was 
funded  by  the  company,  then  it  is  a  purely  private  transaction  with  the  company 
best  able  to  make  the  decision.  However,  in  the  case  of  government-funded  tech¬ 
nology,  the  government  must  play  a  broader  role  as  the  custodian  of  the  public 
interest.  It  is  quite  possible  for  a  company  to  make  a  rational  decision  on  the 
transfer  of  technology  that  might  be  detrimental  to  the  entire  industry,  especially 
when  the  technology  transfer  impacts  the  competitive  position  of  other  parts  of 
the  industry.  Thus,  there  is  a  serious  potential  mismatch  between  private  and 
public  interests  when  considering  technology  transfer  of  government-funded  tech¬ 
nology. 


^National  Research  Council,  High-Stakes  Aviation:  U.S.-Japan  Technology  Linkages  in  Transport 
Aircraft  (National  Academy  Press,  Washington,  D.C.,  1994). 
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The  other  fundamental  issue  concerning  offsets  is  the  impact  on  the  trading 
regime.  For  example,  dumping  is  a  way  of  life  in  the  defense  industry.  No  one 
ever  sells  for  the  fully  loaded  average  cost  of  production  of  a  system.  Systems  are 
sold  at  marginal  cost;  thus,  in  this  sense,  everybody  dumps.  Given  this,  aerospace 
has  a  trade  regime  that  is  different  from  all  other  goods.  Moving  to  a  more  open 
trading  system  will  require  reinventing  the  rules  for  aerospace.  Industry  often 
complains  that  it  wants  a  level  playing  field.  There  are  two  ways  to  get  a  level 
playing  field:  Either  reach  agreement  with  the  major  exporters  in  the  area  or  use 
countervailing  duties.  Countervailing  would  lead  to  a  competitive  spiral,  because 
European  governments  and  European  industry  cannot  simply  give  up  attempting 
to  maintain  their  own  domestic  production.  Therefore,  a  more  complicated  solu¬ 
tion  for  the  trading  regime  is  needed, 

DISCUSSANTS 

Page  Hoeper 

U.S.  Department  of  Defense 

Mr.  Hoeper  stressed  his  agreement  with  an  earlier  speaker,  Mr.  Beckman,  as 
to  the  difference  between  economics  and  policy.  It  is  important  to  note  that  eco¬ 
nomics  is  a  tool  for  measuring  the  impact  of  policy;  it  is  not  policy.  He  also 
pointed  out  that  underlining  the  discussion  is  the  distinction  between  a  free  mar¬ 
ket  economy  and  a  planned  economy.  Globalization  is  essentially  the  peace  divi¬ 
dend — the  thing  that  has  given  us  economic  growth,  productivity  growth,  and 
low  inflation  even  as  it  has  resulted  in  unwelcome  income  disparities.  As  a  result, 
the  United  States  is  always  looking  over  its  shoulder  at  how  other  countries  are 
operating.  Specifically,  questions  continue  to  be  raised  as  to  whether  more-di¬ 
rected  economies,  such  as  Japan  and  China,  will  do  better.  Even  with  the  end  of 
the  Cold  War  and  the  current  Asian  meltdown,  these  countries  are  not  yet  willing 
to  change. 

Mr.  Hoeper  stressed  that  the  role  of  the  DoD  is  national  security.  The  DoD 
view  of  how  military  operations  will  be  conducted  in  the  future,  as  outlined  in 
Vision  2010,  is  one  of  joint  operations  among  the  services  and  coalition  opera¬ 
tions  with  U.S.  allies.  Given  the  importance  of  information  technologies,  coali¬ 
tion  operations  will  require  interoperability  and  common  systems.  The  key  ques¬ 
tion  from  the  security  point  of  view  is  how  does  the  United  States  get  those 
common  systems  without  economic  distortions? 


Addressing  the  Prisoners’  Dilemma 

In  the  past,  the  United  States  had  a  unifying  threat  that  encouraged  our  allies 
to  buy  our  systems  and  not  to  sell  to  bad  actors  around  world.  Now,  we  are  in  a 
situation  of  intense  competition  in  which  each  national  industry  needs  to  be  sup- 
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ported  by  foreign  sales.  This  leads  to  what  economists  call  a  “prisoners’  dilemma” 
in  which  one  of  our  competitors  would  sell  an  advance  system  to  a  country  to 
whom  we  would  not  normally  sell.  But,  because  our  competitors  are  going  to  do 
it,  we  feel  forced  to  do  it  as  well.  The  result  is  a  downward  spiral  of  increased 
proliferation  of  more-capable  weapons  at  lower  and  lower  prices. 

The  only  solution  to  a  prisoners’  dilemma  is  cooperation  or  collusion.  Dr. 
Flamm,  in  his  paper,  makes  reference  to  the  need  for  some  form  of  “inner-circle” 
approach  to  solve  this  problem.  Mr.  Hoeper  expressed  his  concern  that  this  might 
result  in  a  decline  in  competition.  However,  it  is  important  to  have  some  mecha¬ 
nism  of  cooperation  to  get  out  of  this  prisoners’  dilemma  without  driving  values 
to  the  bottom  and  continuing  to  proliferate  weapons.  A  solution  for  future  weap¬ 
ons  systems  may  be  to  develop  competing  transatlantic  teams  in  which  we  agreed 
in  advance  on  the  military  needs  for  the  alliance  and  on  the  percentage  of  the 
production  that  the  United  States  and  Europe  will  each  buy.  The  United  States 
and  Europe  could  then  split  the  work,  including  development,  in  order  to  capture 
the  economies  of  scale. 

This  only  works  for  future  systems.  Eor  systems  that  are  already  developed, 
there  is  already  a  rush  to  the  bottom.  But  it  is  time  to  compete  at  least  two  trans¬ 
atlantic  consortia  to  satisfy  the  needs  for  coalition  operations  in  the  future. 

Frank  Parker 

ITT  Defense  and  Electronics 


Escalating  Requirements 

Mr.  Parker  noted  that  the  industry  is  very  concerned  about  the  issue  of  off¬ 
sets.  The  demand  for  offsets  has  increased  rapidly  over  the  past  few  years  to  a 
point  where  approximately  110  countries  now  impose  offset  requirements.  Fif¬ 
teen  years  ago,  the  number  would  have  been  20  countries,  with  much  lower  levels 
of  offset  demands.  Given  the  range  of  the  various  types  of  offset  requirements 
used  by  these  countries,  it  is  very  difficult  to  define  what  these  offset  programs 
are.  Although  the  focus  is  often  on  prime  contractors,  offsets  also  have  a  consid¬ 
erable  impact  on  the  sub-tier.  A  pass-through  to  a  subcontractor  imposes  a  tre¬ 
mendous  burden,  especially  if  that  subcontractor  does  not  have  the  infrastructure 
in  place  to  meet  that  offset  requirement. 

The  issue  of  technological  transfer,  as  addressed  in  Dr.  Flamm’ s  paper,  is  of 
special  interest.  No  company  wants  to  give  away  its  technology  and  create  an¬ 
other  competitor.  However,  there  is  great  strength  within  the  U.S.  industrial  base, 
and  companies  have  developed  a  number  of  tactics  to  meet  offset  requirements. 
In  each  case,  companies  must  devise  a  unique  way  of  how  best  to  handle  the 
particular  requirement  depending  on  the  country. 

Technology  transfer  may  not  be  as  serious  a  problem  as  outlined  in  Dr. 
Flamm’ s  paper.  Companies  do  everything  they  possibly  can  to  mitigate  the 
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amount  of  technology  that  is  transferred.  In  contrast  to  Dr.  Flamm’s  comment, 
Mr.  Parker  believes  that  the  U.S.  State  Department  does  a  reasonably  good  job  in 
trying  to  curb  some  of  these  technology  transfers  in  its  export  licensing  process. 
The  problem  is  lessened  because  of  the  fact  that  most  of  the  products  sold  interna¬ 
tionally  are  mature,  sometimes  to  the  point  that  they  may  almost  be  obsolete, 
Mr,  Parker  also  disagreed  with  Dr.  Flamm’s  comment  that  there  is  no  official 
offsets  policy.  The  Defense  Production  Act  of  1992  originated  from  a  1990  presi¬ 
dential  statement  of  policy.  The  law  states  that  the  policy  of  the  U.S.  government 
is  to  not  interfere  in  the  issues  of  offsets.  This  is  a  position  that  industry  supports. 
Industry  recognizes  that  offsets  can  be  an  important  competitive  weapon.  How¬ 
ever,  Mr.  Parker  suggested  that  it  would  be  appropriate  to  restrict  the  use  of  gov¬ 
ernment  money  to  support  offsets  in  the  foreign  military  sales  (FMS)  program, 
Mr.  Parker  closed  by  stating  his  support  for  the  broader  argument  in  Dr. 
Flamm’s  paper  that  there  are  more  overriding  issues  affecting  the  industry  than 
offsets. 


GENERAL  DISCUSSION 

Albert  Kelley,  Massachusetts  Institute  of  Technology:  Dr.  Kelley  stressed  the  im¬ 
portance  of  separating  the  military  and  commercial  sectors  of  aerospace  industry, 
as  was  done  in  Dr,  Flamm’s  paper.  As  was  pointed  out  earlier,  venture  capital  is 
especially  important  in  commercial  aerospace,  whereas  government  procurement 
is  key  to  military  aerospace.  Military  aerospace  is  a  less  risky  business,  but  more 
subject  to  government  regulation.  Regarding  one  portion  of  Dr.  Flamm’s  paper. 
Dr.  Kelley  asked  whether  the  issues  raised  in  the  paper  concerned  the  FMS  pro¬ 
gram  or  concerned  offsets.  Many  of  the  issues  are  raised  as  part  of  a  FMS  pack¬ 
age.  But  such  packages  often  include  offsets,  thereby  confusing  the  analysis. 

Kenneth  Flamm,  The  Brookings  Institution:  Dr.  Flamm  replied  that  he  agreed 
with  Mr.  Hoeper’s  remarks  concerning  the  need  for  a  new  way  to  jointly  develop 
future  weapons  systems  with  U.S.  allies.  Such  a  transatlantic  or  transatlantic- 
transpacific  mechanism  could  be  constructed  in  a  way  so  as  to  increase  competi¬ 
tion.  His  suggestion  in  the  paper  for  an  “inner  circle”  was  one  form  this  new 
mechanism  might  take.  Creating  such  an  open  market  in  defense  procurement 
with  U.S.  allies  would  create  a  larger  volume.  Enabling  easier  construction  of 
multinational  teams  to  compete  on  some  systems  is  an  appealing  idea.  This  would 
ease  the  worry  of  our  European  allies  about  the  disappearance  of  their  industrial 
base  while  at  the  same  time  encouraging  competition. 

Dr.  Flamm  disagreed  with  Mr.  Parker’s  comment  that  the  State  Department 
does  a  good  job  on  export  licensing,  or  even  has  a  good  understanding  of  technol¬ 
ogy  issues  in  general.  He  reiterated  his  belief  that  export  licensing  is  a  process  in 
need  of  improvement,  particularly  in  terms  of  its  coherence  and  in  the  need  to 
articulate  broad  objectives  for  technology  transfer  policy. 
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Technology  transfer  is  clearly  an  area  for  potential  mismatches  between  pub¬ 
lic  and  private  incentives.  Specifically,  technology  largely  funded  by  the  govern¬ 
ment  can  be  part  of  private  deals,  which  may  not  take  into  account  some  of  the 
objectives  of  the  government  when  it  funds  the  development  of  technology.  He 
also  stressed  that  the  defense  industry  can  in  no  way  be  considered  a  truly  free 
market — DoD  has  direct  control  through  a  number  of  ways  over  the  configura¬ 
tion  of  the  industry. 

Dr.  Flamm  agreed  with  Dr.  Kelley’s  comment  that,  in  discussing  FMS,  he 
barely  mentioned  offsets.  Dr.  Flamm  stressed  that  the  reason  for  this  was  his 
belief  that  offsets  are  not  the  most  important  dimension  of  the  issue.  In  addition, 
FMS  is  less  and  less  important  in  military  sales. 

John  Sandford,  Rolls-Royce,  N.A.:  Mr.  Sandford  reminded  participants  that  FMS 
financing  deals  take  much  more  than  a  year,  even  though  there  is  an  example  of 
Lockheed  putting  together  a  deal  very  quickly. 

Joel  Johnson,  Aerospace  Industries  Association:  Mr.  Johnson  pointed  out  that, 
whereas  export  licensing  is  an  important  government  export  policy  instrument,  it 
is  a  case  of  easing  a  negative  barrier  on  the  industry  rather  than  actively  helping. 
In  addition  to  the  policy  concerned,  there  is  also  an  administrative  problem  with 
export  licensing.  In  the  commercial  business,  it  is  required  to  get  parts  to  custom¬ 
ers  within  48  hours.  Export  licenses  can  take  from  11  to  90  days.  This  is  a  com¬ 
petitive  disadvantage  for  U.S.  exporters. 

Concerning  the  issue  of  recoupment,  Mr.  Johnson  argued  that,  by  the  time  a 
product  is  being  exported,  it  is  old  enough  that  it  is  no  longer  possible  to  load 
development  costs  into  the  price.  In  a  commercial  business,  sunk  costs  are  loaded 
up  front  when  you  think  you  have  market  advantage;  you  do  not  average  the  costs 
over  the  life  of  the  product.  The  DoD  insists  on  trying  to  do  that,  and  industry 
only  asked  for  common  sense.  The  system  of  collecting  R&D  recoupment  made 
no  sense  in  the  commercial  world,  and  the  DoD  never  benefited  because  the  funds 
went  directly  back  into  general  revenue. 

General  Discussion  of  Dumping:  A  number  of  participants  commented  on  Dr. 
Flamm’ s  statement  about  dumping.  Gordon  Healey  stated  that  aerospace  compa¬ 
nies  are  not  aware  that  they  are  dumping;  companies  do  not  remain  in  business  by 
failing  to  make  a  profit.  Dr.  Flamm  responded  that  failing  to  make  a  profit  was 
not  the  definition  of  dumping.  Dumping  is  selling  below  the  fully  loaded  average 
cost  of  production.  The  term  selling  below  “fair  market  value”  was  also  used  in 
the  discussion.  Mr.  Beckman  noted  that  the  issue  raised  an  important  question  as 
to  what  is  the  market — there  is  not  a  free  market  in  defense  products  but  one 
where  there  is  only  one  buyer.  Dr.  Flamm  commented  that  there  are  mechanisms 
for  calculating  dumping  where  markets  are  thin.  Mr.  Johnson  suggested  that  the 
issue  was  more  one  of  a  countervailing  subsidy  case  under  U.S.  trade  law  rather 
than  dumping.  Companies  are  not  selling  below  their  costs.  The  issue  is  how  to 
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deal  with  government  subsidies.  Seventy  percent  of  sales  are  sold  government  to 
government  with  the  price  constructed  by  the  government.  The  revenue  to  the 
companies  would  be  the  same  whether  or  not  there  was  R&D  recoupment.  The 
difference  between  waiving  R&D  recoupment  and  not  is  the  difference  between 
making  the  sale  or  not.  Thus,  the  issue  is  not  a  defense  industry  issue,  but  a 
government  policy  issue. 

Dr.  Flamm  agreed  with  this  last  observation,  noting  that  the  important  point 
is  that  the  normal  practice  in  FMS  is  to  sell  below  the  average  cost  being  charged 
to  the  U.S.  government — the  average  product-cycle  costs  of  the  system.  Mr. 
Healey  disagreed  with  Dr.  Flamm’ s  last  point.  Dr.  Flamm  reiterated  that  he  is  not 
criticizing  the  industry,  merely  pointing  out  the  rules  of  the  game  over  which 
industry  has  no  control.  Dr.  Wessner  noted  that  the  discussion  on  dumping  is 
recurrent  and  controversial.  It  was  explored  in  some  depth  by  a  previous  National 
Academy  of  Sciences’  study  on  trade  in  technology,  although  no  consensus  was 
reached  on  the  issue.  The  STEP  report,  Conflict  and  Cooperation  in  National 
Competition  for  High-Technology  Industry,  summarizes  the  competing  views  and 
provides  useful  source  material.^  A  companion  volume.  International  Friction 
and  Cooperation  in  High-Technology  Development  and  Trade  has  two  relevant 
papers.  The  paper  by  Thomas  Howell  is  especially  relevant.  It  describes  the  dump¬ 
ing  of  steel  products  at  the  turn  of  the  century  by  producers  in  the  United  States 
and  Imperial  Germany  (and  the  subsequent  security  consequences  for  the  United 
Kingdom  during  World  War  I)  and  draws  parallels  with  the  more  recent  cases  of 
dumping  in  semiconductors."^ 

John  Shaw,  Cambridge  Consulting  Group:  Mr.  Shaw  agreed  with  Dr.  Wessner’ s 
emphasis  on  the  need  for  historical  perspective.  He  suggested  that  much  of  the 
discussion  assumes  a  continuum  on  the  issue  of  military  export  sales.  He  stressed, 
however,  that  over  the  past  20  years  there  have  been  a  number  of  different  preoc¬ 
cupations,  such  as  “merchants  of  death,”  foreign  corrupt  practices,  and  the  end  of 
the  Cold  War.  Much  of  the  moral  posturing  on  the  issue  has  subsided,  but  the 
overall  problem  remains:  There  is  no  overall  policy.  Policy  keeps  changing  and 
various  parts  of  the  government  get  involved  on  an  ad  hoc  basis.  He  noted  that  the 
current  preoccupation  is  national  economic  security,  with  the  central  issue  being 
the  coordination  of  government  activities  with  various  private  sector  initiatives. 
This  preoccupation  has  taken  central  stage  in  part  because  of  the  lack  of  other 
issues.  Mr.  Shaw  cautioned  that,  based  on  the  history  of  this  topic,  the  industry  is 
likely  to  be  challenged  by  some  new  concern  in  the  future. 


^See  pp.  80-85  and  Box  G,  “The  Dumping/ Antidumping  Policy  Debate”  in  Conflict  and  Coopera¬ 
tion  in  National  Competition  for  High-Technology  Industry  (National  Academy  Press,  Washington, 
D.C.,  1996). 

'^See  T.  Howell,  “Dumping:  Still  a  Problem  in  International  Trade,”  in  National  Research  Council 
International  Friction  and  Cooperation  in  High-Technology  Development  and  Trade  (National  Acad¬ 
emy  Press,  Washington,  D.C,,  1997). 
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The  Effect  of  Offsets,  Outsourcing,  and 
Foreign  Competition  on  Output  and 
Employment  in  the  U.S.  Aerospace  Industry 


Robert  E.  Scott 
Economic  Policy  Institute 


Dr.  Scott  stated  that,  although  his  paper  looks  at  the  employment  effects  of 
offsets  and  other  types  of  trade,  his  comments  will  focus  on  issues  raised  earlier 
during  the  symposium  and  on  policy  options  for  dealing  with  offsets  and  other 
factors  affecting  employment  in  the  commercial  sector. 

He  began  by  noting  that  the  future  of  the  industry  may  differ  significantly 
from  its  past,  particularly  regarding  employment.  Over  the  past  seven  to  eight 
years,  the  industry  has  gone  through  a  massive  downsizing  driven  by  declines  in 
defense  expenditure.  Offsets  were  a  relatively  small  contributor  to  employment 
loss  in  the  past,  as  pointed  out  by  earlier  speakers.  Dr.  Scott  suggested,  however, 
that  as  downsizing  approaches  its  conclusion,  trade  in  general,  and  offsets  in 
particular,  are  likely  to  be  bigger  faetors  in  employment  loss  in  the  future. 

There  has  been  a  lack  of  concern  by  many  analysts  over  the  impact  of  trade 
on  job  loss  in  the  aerospace  industry.  In  part,  this  is  based  on  the  general  pre¬ 
sumption  within  the  economics  profession  that  over  the  long  run  trade  will  be 
balanced.  The  assumption  is  that  if  we  do  not  sell  aircraft,  we  will  sell  something 
else  to  the  rest  of  the  world.  However,  the  U.S.  has  been  running  a  sustained  trade 
deficit  for  almost  20  years.  In  light  of  the  developments  in  East  Asia,  trade  defi¬ 
cits  are  likely  to  increase  dramatically  in  the  future,  not  decrease.  One  conse¬ 
quence  of  continuing  trade  deficits  and  increased  competition,  particularly  with 
developing  countries,  is  increasing  downward  pressure  on  wages.  The  loss  of 
jobs  in  a  high-wage  sector  such  as  aerospace  is  of  particular  concern,  especially 
for  labor  unions. 

Dr.  Scott  took  exception  to  earlier  statements  that  globalization  has  gener¬ 
ated  sustained  levels  of  growth  and  higher  levels  of  income.  Production  workers, 
who  make  up  three-fourths  of  the  labor  force,  have  seen  their  real  incomes  fall 
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substantially  over  the  past  20  years.  Income  inequality  has  increased  between 
production  and  nonproduction  workers.  Most  economists  believe  that  trade  is 
responsible  for  at  least  20-25  percent  of  this  increasing  gap  between  production 
and  nonproduction  workers’  incomes.  Thus,  there  is  a  significant  question  in  the 
minds  of  production  workers,  who  constitute  the  bulk  of  the  work  force  and  the 
electorate,  as  to  the  benefits  of  globalization.  This  is  the  reason  for  the  growing 
public  opposition  to  globalization,  as  expressed  in  the  fast-track  debate  last  fall 
and  current  debate  over  the  International  Monetary  Fund  (IMF). 

New  Developments 

Dr.  Scott  pointed  out  that  it  is  also  important  to  look  at  how  the  Asian  crisis 
will  affect  the  economics  and  the  politics  of  aerospace  industry.  There  is  some 
analysis  that  suggests  that  the  U.S.  trade  deficit  will  grow  from  $200  billion  today 
to  $300  billion  within  the  next  18-24  months.  Dr.  Scott’s  preliminary  analysis  is 
that  this  $100  billion  increase  in  the  trade  deficit  will  result  in  the  loss  of  approxi¬ 
mately  1  million  jobs,  mainly  concentrated  in  manufacturing.  The  total  unem¬ 
ployment  may  not  rise  if  the  Federal  Reserve  lowers  interest  rates,  but  massive 
sectoral  shifts  in  employment  could  still  occur.  The  transportation  sector,  for  ex¬ 
ample,  is  likely  to  lose  5-6  percent  of  current  employment. 

The  result  will  be  a  very  different  political  environment.  Already  there  has 
been  a  large  number  of  cancellations  of  commercial  aircraft  orders.  This  will 
create  something  of  a  crisis  within  the  aerospace  industry,  which  may  present  an 
opportunity  for  some  of  the  changes  talked  about  during  this  symposium. 

Employment  Impacts 

Turning  specifically  to  the  employment  impacts  of  offsets.  Dr.  Scott  pointed 
out  that  employment  in  aerospace  peaked  in  1989,  as  shown  in  Table  1  of  his 
paper.  Since  that  time  employment  has  dropped  from  approximately  1.3  million 
workers  to  a  low  in  1995  of  about  780,000  workers,  before  recovering  in  the  past 
few  years.  Employment  in  civil  aircraft  followed  the  same  general  trend.  The 
paper  dissects  that  employment  decline  into  three  causes: 

•  a  decline  in  sales,  dominated  by  the  declines  in  defense,  but  also  in  the 
commercial  sector,  which  is  responsible  for  approximately  one-half  of  the 
job  loss; 

•  outsourcing,  meaning  increasing  imports  of  parts  and  components,  which 
accounts  for  6-10  percent  of  the  job  loss;  and 

•  rapid  productivity  growth,  which  accounts  for  the  remainder  of  the  job  loss. 

Thus,  Dr,  Scott  agrees  with  the  earlier  analysis  by  Dr.  Mowery  that  in  the  past 
offsets  played  a  relatively  small  role  in  explaining  the  decline  in  employment. 

However,  the  coming  two  decades  will  see  a  sharply  different  environment. 
Defense  spending  is  going  to  be,  at  best,  constant.  The  commercial  sector  will 
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grow  in  importance.  Table  6  in  his  paper  presents  a  revised  version  of  the  analysis 
of  the  future  impact  on  unemployment  of  offsets  presented  earlier  in  Jobs  on  the 
Wing.^  The  analysis  breaks  the  causes  of  job  loss  into  two  factors.  The  first  factor 
is  offsets— where  the  effect  is  the  loss  of  about  45,000  direct  jobs  by  the  year 
2013.  The  second  factor  affecting  employment  in  the  industry  is  the  continued 
loss  of  market  share  in  the  commercial  sector  to  Airbus.  Extrapolating  the  trend 
in  the  decline  of  Boeing’s  market  share  over  the  past  decade  or  so,  the  projection 
is  for  a  loss  of  approximately  77,000  direct  jobs  by  2013.  Thus,  the  decline  due  to 
market  share  loss  is  twice  as  large  as  that  due  to  offsets. 

The  total  job  loss  in  the  aerospace  industry,  therefore,  is  approximately 
123,000.  Indirect  job  loss  in  supplier  sectors  such  as  steel  and  rubber  brings  the 
total  loss  to  over  200,000  jobs.  This  is  a  drop  in  employment  in  the  total  aero¬ 
space  industry  of  roughly  15-20  percent.  Because  the  losses  will  be  concentrated 
in  the  civil  aircraft  sector  with  a  current  job  base  of  about  300,000,  this  will  have 
a  significant  impact  on  employment. 

Employment  decline  will  also  have  a  significant  political  impact.  Current 
concern  over  globalization  has  been  based  on  a  loss  of  2-3  percentage  points  in 
relative  wages  for  production  workers.  Future  job  losses  of  this  magnitude  are 
likely  to  attract  political  attention,  especially  because  the  losses  are  in  a  high- 
technology,  high-wage  industry  in  which  the  United  States  should  retain  com¬ 
petitive  advantage. 

Dr.  Scott  pointed  out  that  he  believes  that  these  projections  are  conservative. 
For  example.  Airbus  may  gain  market  share  even  faster  than  assumed  in  the  analy¬ 
sis,  as  shown  in  Figure  3  in  his  paper. 

Given  that  the  industry  is  at  great  competitive  risk,  it  is  important  to  craft  a 
coherent  policy  that  goes  beyond  simply  offsets.  Although  it  may  be  difficult  to 
negotiate  a  deal  on  offsets,  it  is  clear  that  we  are  in  a  “prisoners’  dilemma”  with 
respect  to  subsidies.  This  raises  the  question  as  to  whether  we  should  consider 
applying  an  “inner-circle”  approach  to  the  commercial  sector,  as  was  suggested 
earlier  for  the  military  sector.  This  would  mean  looking  for  leverage  points  com¬ 
ing  out  of  the  crisis  in  the  industry  that  will  emerge  in  the  next  few  years  to 
negotiate  a  market  share  agreement  with  the  European  Union. 

Notwithstanding  the  negotiating  difficulties  referred  to  earlier  by  Dr.  Robyn, 
Dr.  Scott  reiterated  his  recommendation  from  his  paper  for  some  form  of  bilateral 
agreement  with  the  European  Union  to  eliminate  the  use  of  offsets  as  a  marketing 
tool,  possibly  as  an  extension  of  the  Foreign  Corrupt  Practices  Act.  Dr.  Scott 
concluded  with  the  recommendation  for  continued  dialog  among  industry,  gov¬ 
ernment,  and  labor  as  exemplified  by  this  symposium,  to  build  support  for  the 
development  of  a  policy  dealing  with  both  offsets  and  the  larger  competitive 
threats  to  the  aerospace  industry. 


5R.  Barber,  and  R.  E.  Scott,  Jobs  on  the  Wing:  Trading  Away  the  Future  of  the  U.S.  Aerospace 
Industry  (Economic  Policy  Institute,  Washington,  D.C.,  1995). 
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DISCUSSANTS 

Howard  Rosen 
Joint  Economic  Committee 

Dr.  Rosen  began  by  stating  that  he  agreed  with  the  premise  in  Dr.  Scott’s 
paper  as  to  the  severity  of  the  problem  and  the  devastation  caused  by  the  eco¬ 
nomic  dislocation.  His  comments,  however,  focused  on  two  broader  and  possibly 
provocative  points.  The  first  is  the  fact  that  the  economy  has  been  going  through 
significant  structural  changes  in  the  past  25  years.  It  is  therefore  important  to  look 
at  longer-term  trends.  The  U.S.  economy  today  is  very  different  than  it  was  25 
years  ago — and  changes  in  the  industry  need  to  be  seen  in  that  context. 

The  second  point  concerns  the  importance  of  trying  to  quantify  economic 
impacts.  As  someone  who  was  previously  involved  in  building  models  of  em¬ 
ployment  effects,  Dr.  Rosen  commended  Dr.  Scott’s  efforts  at  analysis.  Espe¬ 
cially  important  is  the  use  of  the  analysis  to  understand  the  magnitude  of  the 
issue.  However,  he  reminded  participants  that  these  numbers  are  the  beginning  of 
the  discussion,  not  the  end.  He  cautioned  against  crafting  policy  using  numbers 
that  may  only  be  strong  enough  to  disaggregate  the  causes  of  job  loss  and  help 
understand  what  happened  in  the  past,  not  necessarily  predict  what  will  happen  in 
the  future.  He  also  expressed  concern  over  the  specificity  of  the  numbers  and 
suggested  using  percentages  instead. 

Dr.  Rosen  went  on  to  note  that  the  trade  debate  over  the  past  decade  has 
tended  to  focus  on  two  separate  issues:  free  trade  versus  protection,  and  how  to 
trade,  for  example,  fair  trade.  Now  comes  the  Asian  crisis,  which  no  one  saw 
coming,  that  overwhelms  all  other  issues.  This  shows  that  for  too  long  we  have 
been  ignoring  major  changes  in  exchange  rates  and  other  factors,  which  have  the 
possibility  of  overshadowing  all  other  effects. 


Employment  Policy,  Not  Offsets 

Seeking  to  broaden  the  discussion,  Dr.  Rosen  suggested  that  the  central  issue 
is  not  offsets,  but  employment  policy.  He  raised  the  question  as  to  whether  the 
United  States  is  using  its  trade  policy  to  create  an  employment  policy.  Looking 
back  over  the  past  few  years,  there  seem  to  be  two  forces  at  work  on  the  industry: 
the  end  of  the  Cold  War  and  a  dramatic  increase  in  competition.  Both  of  these  are 
positive  developments,  even  if  some  of  their  consequences  are  negative.  Thus,  it 
is  important  to  think  the  issue  through  clearly. 

Dr.  Rosen  further  commented  that,  although  he  appreciates  the  concern  over 
the  dislocation  within  the  economy,  he  is  concerned  with  the  connotation  that  all 
unemployment  is  bad.  As  Dr.  Scott’s  analysis  shows,  the  employment  effect  of 
productivity  gains — which  is  generally  viewed  as  an  economic  positive — is 
double  that  of  offsets.  This  suggests  that  the  topic  is  more  complicated  than  just 
the  employment  effects. 
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He  then  raised  the  question  of  the  importance  of  the  aircraft  industry.  The 
answer,  he  suggested,  is  that  the  industry  is  big;  however,  the  size  can  cause  a 
distortion  in  the  data.  Other  industries  are  being  hit  proportionately  much  harder. 
But  because  of  the  size  of  the  aircraft  industry,  the  aggregate  numbers  look  much 
larger. 

Thus,  the  question  must  be  asked  as  to  what  is  the  goal  of  policy:  save  an 
industry,  regulate  trade,  or  create  an  employment  policy  to  improve  living  stan¬ 
dards  for  all  Americans?  If  the  goal  is  raising  living  standards,  it  is  not  clear  that 
focusing  on  offsets  tells  us  how  to  do  this.  Interest  rates,  for  example,  have  a 
larger  impact  on  unemployment  in  the  industry  than  do  offsets.  Policy  makers, 
businessmen,  and  labor  leaders  need  a  broader  perspective  to  incorporate  these 
other  factors,  such  as  currency  and  exchange  rate  policy. 

He  pointed  out  the  core  finding  of  Dr.  Scott’s  paper  that  productivity  gains 
contributed  to  most  of  the  job  loss  and  the  declines  in  sales  may  reflect  a  positive 
development,  namely  the  end  of  the  Cold  War. 

In  addition,  Dr.  Rosen  expressed  concern  about  the  focus  in  the  paper  on 
gross  employment  changes  rather  than  net  employment  changes.  The  analysis 
should  include  job  creation  by  exports  and  attempt  to  look  at  whether  offsets 
contributed  to  those  exports.  The  paper  also  needs  to  address  the  benefits  of  pro¬ 
ductivity  to  the  industry. 

Dr.  Rosen  concluded  by  noting  that  the  most  important  finding  in  the  paper  is 
that  62  percent  of  production  is  in  the  United  States,  yet  75  percent  of  the  job  loss 
is  also  in  the  United  States.  This  suggests  to  him  that  the  United  States  is  absorb¬ 
ing  more  of  the  job  loss  than  other  countries.  U.S.  employment  policy  is  to  put 
adjustment  costs  on  the  backs  of  individuals.  This  calls  for  a  serious  policy  re¬ 
sponse,  similar  to  a  pilot  program  that  is  being  conducted  in  New  Mexico  to  help 
coordinate  economic  development  and  assistance  programs  to  meet  specific  local 
needs.  Dr.  Rosen  complimented  Dr.  Robyn  in  her  role  in  helping  to  bring  about 
this  innovative  pilot  program. 


Gordon  Healey 

Defense  Industry  Offsets  Association  and  Bell  Helicopter 

Mr.  Healey  began  by  describing  the  Defense  Industry  Offset  Association  as 
an  organization  of  65  aerospace  prime  contractors  who  meet  regularly  to  discuss 
and  exchange  information  on  offsets.  He  stressed  that,  in  the  defense  industry, 
there  is  no  such  thing  as  a  voluntary  offset.  There  are  offset  agreements  that  may 
not  be  dictated  by  law  or  government  regulation,  but  that  are  dictated  by  the 
competitive  environment.  Offsets  are  an  inevitable  part  of  marketing  defense 
products  overseas.  Companies  only  have  the  option  of  either  engaging  in  offsets 
or  walking  away  from  the  deal. 

Concerning  the  employment  impacts  of  offsets,  Mr.  Healey  stressed  the  im¬ 
portance  of  offsets  in  maintaining  jobs.  Total  sales  of  the  industry  are  approxi- 
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mately  $130  billion — $80  billion  domestic,  $50  billion  international.  If  the  indus¬ 
try  chose  not  to  do  offsets,  that  $50  billion  in  international  sales  would  disappear. 
Those  $50  billion  in  sales  translates  into  approximately  300,000  jobs.  As  an  ele¬ 
ment  of  the  international  marketing  process,  offsets  are  one  of  the  greatest  factors 
contributing  to  aerospace  employment. 

Disagreeing  with  Dr.  Scott’s  conclusion  that  offsets  are  an  important  threat 
to  domestic  production,  Mr.  Healey  affirmed  that  offsets  are  in  fact  an  important 
key  to  domestic  production.  As  an  inevitable  part  of  the  international  sales  pro¬ 
cess,  offsets  are  a  contributor  to  those  300,000  jobs. 

At  this  point,  a  question  was  raised  by  Brad  Botwin,  U.S.  Commerce  Depart¬ 
ment,  concerning  the  data.  Industry  data  supplied  to  the  government  show  $3 
billion  in  offsets,  not  the  $1.5  billion  shown  on  Mr.  Healey’s  chart. 

Mr.  Healey  responded  that  in  1997  the  industry  did  engage  in  approximately 
$3  billion  in  total  offset  agreements.  Half  of  that,  about  $1.5  billion,  were  direct 
offsets  in  the  aerospace  sector.  That  translates  into  10,000  jobs  directly  affected 
by  offsets. 

Mr.  Healey  went  on  to  stress  that  offset  managers  try  very  hard  to  mitigate 
the  effects  of  offset  requirements.  Companies  have  many  ways  to  minimize  the 
impact  of  offsets  on  their  work  force  and  supplier  base.  These  include 

•  negotiating  down  the  percentage  of  the  offset  required; 

•  extending  as  far  forward  as  possible  the  period  of  performance  for  the 
offset, 

•  obtaining  the  most  favorable  mechanism  for  offset  credits  in  the  contracts 
such  as  high  multipliers,  and 

•  ensuring  the  longest  possible  list  of  parties  eligible  to  perform  the  offset. 

As  noted  above,  multipliers  inflate  the  actual  value  of  offsets.  For  example,  mul¬ 
tipliers  are  offered  as  incentives  by  customer  countries  to  place  offset  projects  in 
certain  areas.  The  value  of  the  multiplier  credit  can  be  from  two  to  ten  times 
greater  than  the  actual  value  of  the  work  performed. 

Another  mechanism  to  satisfy  offset  requirements  includes  sending  person¬ 
nel  to  the  customer  country  to  provide  technical  assistance  and  training.  Such 
assistance  is  also  often  associated  with  multipliers.  In  addition,  offset  credits  can 
be  gained  by  offering  assistance  with  financing  and  in  marketing  customer-coun¬ 
try  products  in  the  United  States. 

Joint  ventures  and  investments  in  customer  countries  is  another  way  of  gain¬ 
ing  offset  credits,  and  they  often  show  up  as  indirect  offsets.  In  some  cases,  these 
arrangements  can  be  very  beneficial  to  other  U.S.  firms.  Mr.  Healey  gave  the 
example  of  one  joint  venture  with  a  small  U.S.  firm  with  environmental  technolo¬ 
gies  that  helped  that  company  expand  into  foreign  markets.  The  defense  contrac¬ 
tor  received  offset  credits  for  the  amount  of  business  done  by  that  joint  venture 
and  for  the  investment  made  by  the  joint  venture  in  the  customer  country.  This 
form  of  indirect  offsets  is  becoming  more  common. 
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Policy  Recommendations 

Mr.  Healey  eoneluded  with  a  diseussion  of  poliey  recommendations.  He 
stressed  the  industry’s  belief  that  the  United  States  must  refrain  from  taking  uni¬ 
lateral  action  on  offsets.  This  would  be  tantamount  to  walking  away  from  interna¬ 
tional  sales.  Second,  the  data  collection  process  needs  to  be  improved.  Industry 
representatives  have  met  with  Commerce  Department  officials  and  have  made 
suggestions  on  how  to  make  these  improvements.  Third,  multilateral  discussions 
on  the  issue  should  continue.  It  is  up  to  our  trading  partners  to  help  restrain  the 
use  of  offsets.  Fourth,  the  dialog  within  the  United  States  must  continue  so  that  all 
interested  parties  better  understand  one  another. 

Finally,  Mr.  Healey  reiterated  the  findings  of  earlier  speakers  that  offsets  are 
not  the  largest  problem  facing  the  industry,  nor  are  offsets  exporting  large  num¬ 
bers  of  jobs.  In  today’s  competitive  global  market,  companies  simply  cannot  walk 
away  from  offset  obligations.  If  there  are  problems  with  offsets,  they  should  be 
fixed.  But  he  urged  that  the  issue  be  kept  in  context. 


GENERAL  DISCUSSION 

Page  Hoeper,  U.S.  Department  of  Defense:  Mr.  Hoeper  suggested  that  the  demise 
of  the  defense  industry  may  be  overstated.  He  quoted  from  George  Bernard 
Shaw’s  Major  Barbara  where  the  concern  over  the  business  impact  of  peace  is 
answered  when  the  armaments  officer  states,  “Fear  not,  I  have  faith  in  human 
nature.” 

General  Discussion  on  Data:  Mr.  Shaw  noted  that  the  $1.5  billion  used  in  Mr. 
Healey’s  presentation  does  not  take  into  account  offsets  work  in  the  pipeline, 
which  would  raise  the  figure  considerably.  Mr.  Healey  replied  that  this  was  sim¬ 
ply  offset  performance  in  one  year,  and  solely  in  the  aerospace  industry.  Mr. 
Botwin  observed  that  the  $130  billion  in  Mr.  Healey’s  presentation  is  total  aero¬ 
space  sales.  Commerce  Department’s  figures  (and  Mr.  Healey’s  $1.5  billion  fig¬ 
ure)  cover  only  defense  offsets,  with  no  data  as  to  the  size  of  offsets  in  the  com¬ 
mercial  sector.  Using  the  Commerce  Department’s  figures  and  excluding  those 
defense  sales  with  no  offsets,  offsets  make  up  80  percent  of  the  value  of  the  sales. 
A  number  of  participants  pointed  out  that  this  figure  is  for  new  agreements  an¬ 
nounced  in  1997. 

Mr.  Healey  argued  that  this  does  not  mean  that  80  percent  of  the  production 
is  shipped  overseas.  The  industry  works  hard  to  minimize  the  impact  of  offsets 
through  a  variety  of  ways.  Companies  try  to  create  for  the  customer  what  to  them 
has  a  certain  level  of  value,  but  which  actually  costs  the  company  only  a  fraction 
of  that  number.  A  number  of  participants  questioned  whether  the  80  percent  fig¬ 
ure  included  the  multipliers  given  by  foreign  governments  when  calculating  off¬ 
set  credits.  It  was  pointed  out  that  $1.5  billion  is  the  value  that  is  actually  being 
transferred  due  to  the  offset,  which  is  only  a  fraction  of  the  offset  credit  reported 
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in  dollars.  The  80  percent  figure  uses  the  actual  amount  of  offsets  credited  by  the 
customer. 

It  was  suggested  that  this  discussion  illustrates  why  the  data  collection  effort 
needs  to  be  improved — and  why  the  industry  does  not  want  to  have  the  data 
released  to  other  customers  so  that  they  can  compare  the  multipliers.  Data  on 
offsets  reported  to  the  Commerce  Department  are  offset  credits  as  measured  in 
dollars.  Because  of  multipliers  and  other  factors,  these  dollars  do  not  represent 
the  true  impact  of  the  offsets  in  United  States,  but  represent  the  value  to  the 
customer.  For  example,  $1  of  production  transferred  overseas  may  earn  $100  of 
offset  credits  from  the  customer.  That  does  not  mean  that  the  cost  to  the  United 
States  was  $100;  the  cost  was  only  $1.  In  1997,  $15  billion  in  overseas  defense 
sales  was  accompanied  by  $1.5  billion  in  offset  credits;  that  is  the  value  calcu¬ 
lated  by  the  customers  of  the  fulfillment  of  the  offset  requirements. 

Mr.  Healey  again  affirmed  that  many  people  are  employed  through  the  offset 
process — not  in  doing  offsets  but  benefiting  from  the  international  sales  that  are 
made  possible  through  this  very  small  amount  of  offsets. 

John  Tucker,  Commerce  Department,  attempted  one  last  bid  to  clarify  the 
numbers.  According  to  data  given  to  the  Commerce  Department,  offset  transac¬ 
tions  for  fulfillment  of  previous  agreements  in  1996  were  $2.9  billion,  whereas 
the  credit  value  was  $3.1  billion.  New  agreements  in  1996  were  $3  billion  in  sales 
and  $2.4  billion  in  offset  agreements,  which  is  about  80  percent.  Lawrence 
Bertino,  Boeing  Space  Systems,  pointed  out  that  the  obligations  for  these  new 
agreements  are  likely  to  be  spread  out  over  10-15  years. 

Better  Rules  of  the  Game 

Robert  Scott,  Economic  Policy  Institute:  Dr.  Scott  responded  to  earlier  comments 
by  stating  that  his  numbers  are  not  very  far  apart  from  those  of  other  speakers.  His 
estimate  is  that  less  than  10  percent  of  the  job  loss  is  due  to  offsets.  Including 
commercial  production  with  military  production,  and  looking  at  U.S.  production 
as  opposed  to  world  production,  his  figures  are  not  that  far  apart  from  Mr. 
Healey’s. 

The  critical  issue  is  whether  offsets  buy  foreign  sales.  Industry  representa¬ 
tives  rightfully  speak  from  the  point  of  view  of  an  individual  company  trying  to 
make  the  sale.  However,  if  the  rules  of  the  game  could  be  changed  to  reduce  the 
incentive  to  engage  in  offsets,  then  all  firms  would  benefit.  What  is  in  the  interest 
of  any  one  producer  in  any  individual  transaction  must  be  distinguished  from 
how  the  market  is  performing.  Policy  must  focus  on  how  to  change  the  rules  of 
the  game  to  improve  the  performance  for  both  the  firms  and  the  country. 

John  Sandford,  Rolls-Royce,  N.A. :  Mr.  Sandford  commented  that  the  model  could 
be  improved  by  looking  at  the  impact  of  airline  consolidation.  Such  consolidation 
may  result  in  the  emergence  of  buying  groups  that  would  have  a  greater  ability  to 
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demand  offsets.  He  also  stated  that  the  increasing  need  for  access  to  capital  will 
make  it  more  difficult  to  distinguish  what  is  an  offset.  Companies  make  arrange¬ 
ments  with  risk-sharing  subcontractors  to  gain  access  to  capital.  That  capital  is 
needed  not  only  because  of  the  risk,  but  also  because  of  the  need  to  return  value  to 
the  shareholder. 

In  response  to  a  question  from  Dr.  Wessner  as  to  whether  all  major  players  in 
the  industry  need  to  satisfy  shareholders,  Mr.  Sandford  stated  that  there  was  a 
large  imbalance.  It  is  mainly,  but  not  exclusively,  the  American  companies  who 
have  to  satisfy  short-term  shareholders.  It  is  his  opinion  that  in  today’s  environ¬ 
ment,  you  could  not  launch  a  new  engine  program  without  significant  risk  capital 
from  overseas.  That  capital  would  only  flow  for  reasons  of  increased  Jobs. 


Panel  4 


Offsets  in  the  International  Marketplace: 
An  Aerospace  Industry  View 


Joel  Johnson 

Aerospace  Industries  Association 


Mr.  Johnson  agreed  with  earlier  comments  that,  from  an  economic  perspec¬ 
tive,  offsets  are  not  very  important  relative  to  other  factors  in  the  aerospace  indus¬ 
try  and  the  economy.  Offsets  are,  however,  politically  important,  which  is  the 
reason  for  the  attention. 

International  and  Domestic  Offsets 

Because  the  customers  in  the  defense  sector  are  governments,  they  want  more 
out  of  their  procurements  than  simply  price  and  performance;  they  also  want  jobs. 
The  industry  faces  these  pressures  even  domestically  in  the  form  of  a  number  of 
“domestic  offsets,”  such  as  minority  business  set-asides  and  informal  require¬ 
ments  for  a  large  geographical  distribution  of  production.  The  industry  is  skilled 
in  meeting  these  domestic  offsets  demands  of  its  customers,  which  gives  it  a 
competitive  advantage  when  faced  with  similar  requirements  overseas. 

Buoyant  Sales 

As  noted  in  Mr.  Johnson’s  paper,  sales  in  the  industry  have  increased  over 
the  past  year  from  $112  billion  to  $130  billion,  employment  has  increased  by 
approximately  40,000-50,000  workers,  exports  are  at  an  all-time  record  of  $50 
billion,  and  the  sector’s  trade  balance  hit  an  all-time  record  of  $34  billion.  This  is 
not  a  picture  of  an  industry  in  decline. 

More  important,  more  than  half  of  annual  sales  in  1997  were  to  non-U.S. 
government  buyers — something  that  has  happened  only  once  before  in  the  his¬ 
tory  the  industry,  in  the  1930s.  Of  those  sales  that  did  not  go  to  the  U.S.  govem- 
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merit,  75  percent  were  exports.  In  the  future,  it  is  clear  that  the  U.S.  government 
share  of  sales  is  not  going  to  go  up.  The  only  expansion  will  be  to  non-U.S. 
government  buyers,  most  of  which  will  be  international.  Given  that  U.S.  govern¬ 
ment  procurement  is  essentially  protected,  competition  will  be  concentrated  in 
this  growing  international  market. 


Two  Trends 

The  industry  has  had  to  cope  with  two  major  trends  over  the  past  few  years. 
The  first  has  been  the  decline  of  the  defense  and  airline  markets.  The  airline 
market  is  recovering,  but  defense  spending  is  unlikely  to  increase  to  previous 
levels.  The  second  trend  is  the  major  restructuring  within  aerospace  industry.  The 
industry  has  dramatically  increased  productivity  as  customers  have  become  more 
cost  conscious.  Of  particular  interest  was  the  earlier  analysis  presented  here  show¬ 
ing  that  productivity  gains  accounted  for  twice  as  much  employment  loss  as  off¬ 
sets.  Extrapolating  these  losses  forward,  the  industry  will  have  a  negative  100,000 
workers  by  2013 — which  makes  one  suspicious  of  such  projections! 

Mr.  Johnson  has  seen  little  evidence  of  increased  foreign  penetration  in  aero¬ 
space  parts.  Imports  over  the  past  few  years  have  held  relatively  constant  at  5.5- 
6  percent  of  production.  Problems  facing  the  supplier  base  seem  to  be  more  the 
result  of  a  decline  in  business  and  a  rationalization  of  the  supplier  base  rather  then 
increased  foreign  penetration. 

He  reminded  participants  that  the  United  States  essentially  has  a  100  percent 
offsets  requirement.  Contracts  for  almost  every  major  weapons  systems  require 
75-100  percent  production  in  the  United  States.  The  question  becomes  what  the 
United  States  would  be  willing  to  lay  on  the  table  in  negotiations  with  its  allies  on 
offsets.  He  suggested  that  negotiations  limiting  the  United  States’  ability  to  de¬ 
mand  production  here  would  be  politically  unpopular. 

Concerning  the  data,  Mr.  Johnson  commented  that  the  three  sectors  in  the 
Commerce  Department  report  on  offsets — gears,  machine  tools,  and  shipbuild¬ 
ing — have  all  been  either  government  subsidized  or  protected  by  Section  301 
trade  actions.  In  those  sectors,  offset  performance  was  less  than  1  percent.  An¬ 
other  concern  was  that  the  Commerce  Department  data  did  not  show  the  degree  to 
which  one  foreign  supplier  was  being  substituted  for  another.  Given  that  in  these 
three  sectors  there  is  a  lot  of  substitution  of  one  foreign  supplier  for  another  to 
gain  offset  credits,  the  1  percent  is  probably  an  exaggeration.  Thus,  he  argued, 
there  is  no  “smoking  gun”  as  to  the  negative  effects  of  offsets. 

He  suggested  that  a  better  way  to  conduct  the  analysis  would  be  to  look  at  the 
problems  facing  the  subsectors,  rather  than  start  with  offsets.  Offset  managers 
tend  to  circle  around  the  subsectors  in  trouble — those  subsectors  that  are  not  pro¬ 
viding  performance,  are  not  cost  competitive,  do  not  provide  quality,  have  not 
taken  care  of  the  customer,  and  have  sought  government  protection  in  the  past.  In 
many  cases,  the  offset  is  not  the  sector’s  problem;  the  sector  has  problems  that 
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attract  offset  managers.  Offsets  may  simply  be  a  scapegoat  for  these  underlying 
structural  problems.  Anecdotal  data  about  problems  caused  by  offsets  may  be 
suspect  unless  the  analysis  asks  questions  about  the  deeper  structural  problems. 


No  Unilateral  Action 

The  industry  has  a  number  of  recommendations  for  dealing  with  offsets.  At 
the  top  of  the  list  is  a  plea  for  no  unilateral  action.  Also  important  is  reform  of  the 
export  licensing  system,  Mr.  Johnson  stated  that  the  single  greatest  impediment 
to  industry  exports  remains  the  U.S.  government — because  of  the  problems  with 
export  licensing  and  the  tendency  to  impose  unilateral  trade  sanctions. 

He  agreed  that  government  funds  (through  FMS  programs)  should  not  be 
used  to  support  direct  offsets.  However,  there  are  only  two  countries  that  cur¬ 
rently  use  U.S.  funds  for  military  procurement:  Israel  and  Egypt.  Congress  al¬ 
ready  gives  a  half  billion  dollar  subsidy  to  the  Israeli  defense  industry  and  is 
therefore  unlikely  to  do  anything  about  offsets  in  this  area.  With  the  FMS  pro¬ 
gram  down  to  $3  billion,  FMS-supported  offsets  are  no  longer  a  significant  prob¬ 
lem. 


Negotiations? 

The  industry  remains  supportive,  but  skeptical,  of  multilateral  negotiations 
on  offsets.  Mr.  Johnson  argued  that  the  Europeans  would  be  very  happy  to  agree 
to  no  longer  offering  offsets  in  third-country  markets.  The  U.S.  industry  has  a 
competitive  advantage  in  its  ability  to  place  work  offshore.  The  Europeans  do  not 
necessarily  need  to  make  a  profit,  but  find  it  difficult  to  place  work  offshore.  If 
we  propose  an  agreement  to  limit  our  ability  to  place  work  offshore — and  there¬ 
fore  remove  a  U.S.  competitive  advantage — the  Europeans  may  well  accept  it. 
The  situation  is  different  when  it  comes  to  transatlantic  offsets  where  there  is 
considerable  political  pressure  on  the  Europeans  to  require  domestic  production. 
For  example,  statements  from  American  labor  unions  concerning  protecting 
American  jobs  are  similar  to  those  made  by  British  labor  unions  concerning  pro¬ 
tecting  British  jobs.  Mr.  Johnson  urged  that  the  issue  be  kept  in  context. 

He  also  expressed  concern  as  to  the  assumption  that  indirect  offsets  are  worse 
than  direct  offsets.  The  more  one  moves  toward  indirect  offsets,  the  closer  one 
comes  to  real  trade.  Direct  offsets  require  bilateral  sectoral  and  country  balance; 
indirect  offsets  move  toward  only  requiring  bilateral  country  balance.  The  more 
the  offsets  are  spread  around  the  economy,  the  less  damage  is  done  to  the  aero¬ 
space  sector  and  the  more  the  transaction  looks  like  real  trade,  because  for  every 
import  there  has  to  be  an  export  in  the  economy  sooner  or  later.  The  question 
becomes  the  extent  to  which  governments,  U.S.  and  foreign,  get  involved  in  de¬ 
termining  what  makes  up  the  imports  and  exports,  as  opposed  to  letting  the  mar¬ 
ketplace  decide. 
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Mr.  Johnson  closed  with  the  admonition  to  be  careful  about  data.  He  stated 
that  there  is  nothing  but  downside  risk  to  further  publication  of  the  data.  The 
better  it  looks  to  the  industry’s  foreign  customers,  the  worse  it  looks  to  Congress, 
and  vice  versa.  Data  published  by  the  Commerce  Department  is  used  by  foreign 
governments  to  determine  how  high  of  an  offset  requirement  they  can  impose.  He 
argued  for  a  better  way  of  handling  the  data  so  it  does  not  make  the  problem 
worse. 


DISCUSSANTS 

Steve  Clemons 
Economic  Strategy  Institute 

Mr.  Clemons  stated  that  he  would  focus  on  the  political  issues  revolving 
around  offsets.  The  offsets  issue  has  thrived  in  obscurity  and  ambiguity.  As  a 
result,  the  industry  seems  to  have  a  strategy  that  “doing  nothing  is  best.”  Mr. 
Johnson’s  paper  offers  prescriptions  that  would  be  very  tough  to  implement,  while 
discounting  all  other  possible  solutions.  There  is  a  general  agreement  that  any 
unilateral  action  is  probably  not  possible.  There  is  also  a  generally  held  view  that 
offsets  are  a  necessary  evil  as  part  of  the  business  of  doing  defense  trade. 

However,  Mr.  Clemons  stressed  that,  because  of  the  mix  of  national  security 
concerns  and  tax  dollars,  offsets  are  not  purely  a  commercial  matter.  Offsets 
meddle  in  market  behavior.  They  reflect  the  industrial  policy  objectives  of  other 
countries  who  are  trying  to  use  a  sale  process  to  create  a  high-wage  aerospace 
industry.  This  calls  out  for  a  policy  response  by  the  U.S.  government. 

For  too  long,  industry  has  played  the  role  of  saying  “do  nothing.”  It  appears 
that  the  DoD,  starting  with  the  June  1997  workshop  by  this  group,  has  taken  a 
much  more  pro-offsets  position — to  the  concern  of  some  in  Congress.  Because 
labor  unions  have  brought  this  issue  more  to  the  forefront,  there  is  an  increased 
perception  of  job  dislocation  and  of  a  problem  that  is  going  to  increase.  Industry, 
therefore,  must  become  more  of  a  partner  in  figuring  out  what  to  do  about  the 
perceived  problem. 

The  political  volatility  of  the  issue  will  only  increase.  Mr.  Clemons  gave  the 
example  of  companies  seeking  to  work  with  the  national  laboratories  as  part  of 
offsets  agreements.  This  raises  politically  dangerous  questions,  including  the  use 
of  tax  dollars  and  national  security  research  by  private  companies  for  parochial 
deals  abroad.  Over  the  next  few  years,  politicians  are  likely  to  look  more  carefully  at 
these  issues  of  the  use  of  tax  dollars  under  the  mantra  of  “corporate  welfare.” 

This  is  very  worrisome  to  those  who  believe  there  is  a  government  role  in  the 
development  of  the  technology.  Just  allowing  the  system  to  go  forward  without 
any  kind  of  constructive  thinking  about  the  involvement  of  industry,  the  use  of 
national  resources  such  as  the  laboratories,  and  parochial  defense  sales  may  be 
reckless. 
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Use  of  indirect  offsets  is  also  politically  volatile,  as  shown  by  the  recent  case 
cited  by  Senator  Feingold.  Commerce  Department  data  show  that  indirect  offsets 
are  rising.  Thus,  somewhere,  someone  in  some  industry  or  company  will  feel  that 
they  have  been  hurt  by  a  subsidized  effort  to  gain  a  defense  sale.  The  defense 
industry  should  be  worried  about  the  impacts  of  indirect  offsets  because  of  the 
political  consequences  of  those  impacts  outside  of  the  defense  sector.  There  need 
to  be  some  principles  of  self-restraint  established,  which  industry  seems  to  be 
reluctant  to  do.  Without  such  action,  the  issue  of  indirect  offsets  is  likely  to  attract 
higher  political  attention. 

Mr.  Clemons  concluded  by  reminding  participants  that  this  is  nonmarket  be¬ 
havior.  It  is  not  simply  a  question  of  letting  markets  operate.  The  situation  is 
parallel  to  that  of  the  state-versus-state  competition  for  new  businesses.  States 
have  come  up  with  all  types  of  innovative  incentives  for  companies  to  locate 
plants  within  their  borders.  An  entire  industry  has  grown  up  around  providing 
these  incentives.  There  is  the  concern  in  the  political  world  that  this  same  type  of 
innovation  is  occurring  with  respect  to  offsets,  which  is  not  very  healthy.  That  is 
the  perception,  and  industry  must  therefore  be  much  more  actively  involved  in 
helping  to  craft  a  solution  than  it  has  been  thus  far. 


Randy  Barber 

Center  for  Economic  Organizing 

Mr.  Barber  commented  on  the  need  to  be  clear  on  a  number  of  points.  The 
first  is  the  difference  between  defense  offsets  and  commercial  sales.  Although 
perhaps  there  are  no  such  things  as  voluntary  offsets  on  the  defense  side,  it  is 
important  to  keep  definitions  in  mind.  Earlier  speakers  drew  a  clear  distinction 
between  offsets  as  a  government  requirement  and  strategic  alliances.  Measuring 
these  offsets  due  to  specific  government  requirements  is  much  easier  than  obtain¬ 
ing  data  on  commercial  strategic  alliances.  Yet  there  are  clearly  decisions  that 
companies  make  voluntarily  from  a  marketing  perspective  to  enter  into  certain 
types  of  relationships. 

Mr.  Barber  agreed  with  Mr.  Johnson  in  that  U.S.  industry  developed  its  abil¬ 
ity  to  offer  offsets  into  a  competitive  marketing  tool.  It  is  clear  that  parts  of  the 
industry,  such  as  Boeing,  believe  that  they  have  a  major  competitive  advantage 
because  they  can  offer  parts  of  the  production  process  to  the  potential  customer. 
Mr.  Johnson’s  suggestion  for  negotiating  a  standstill  on  offsets  with  Europe  is  based 
on  the  fact  that  the  Europeans  are  now  using  offsets  as  a  competitive  tool  as  well. 

Referring  to  Figure  4  of  Dr.  Scott’s  paper,  Mr.  Barber  disagreed  with  Mr, 
Johnson’s  data.  He  argued  that  imports  of  engines  and  parts  have  increased  from 
8  to  16  percent  from  1988  to  1995  rather  than  staying  flat,  Mr.  Johnson  responded 
that  the  import-export  data  mix  engines  and  aircraft.  Rolls-Royce  engines  are 
counted  as  an  import;  Pratt  &  Whitney  engines  end  up  as  part  of  the  aircraft 
export  numbers.  Thus,  the  data  are  incompatible. 
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John  Sandford,  Rolls-Royce,  N.A.,  stated  that  Rolls-Royce  holds  roughly  20 
percent  of  the  market,  but  added  that  company  claims  as  to  market  share  are  often 
suspect.  Data  on  the  import  or  export  of  engines  is  often  suspect  as  well  because 
the  trade  data  reflect  the  full  value  of  the  product,  whereas  much  of  the  produc¬ 
tion  takes  place  in  another  country.  He  cited  the  example  of  a  popular  General 
Electric  engine  for  which  more  manufacturing  occurs  in  Europe  than  in  the  United 
States.  He  also  expressed  concern  that  it  is  unclear  how  the  data  account  for  cases 
such  as  Rolls-Royce  engines  sold  to  Boeing  for  aircraft  sold  outside  of  the  United 
States.  Mr.  Johnson  added  that  this  means  that  figures  on  engine  imports  will 
increase  as  Boeing  increases  market  share  and  exports  more. 

Mr.  Barber  reiterated  that  part  of  the  problem  is  a  lack  of  reporting  require¬ 
ments  on  the  commercial  side.  Beyond  the  fact  that  there  is  a  fuzzy  line  between 
a  true  “required”  offset,  a  preemptive  offset,  a  strategic  marketing  initiative,  and 
a  technology  licensing  agreement,  there  is  no  data  as  to  what  is  happening  on  the 
commercial  side.  We  really  do  not  know. 

This  lack  of  data  has  been  used  by  a  number  of  earlier  speakers  to  argue  that 
we  cannot  prove  the  impact  of  offsets.  Mr.  Barber  can  understand  the  industry’s 
argument  as  to  why  they  have  been  very  leery  of  the  collection,  analysis,  and 
distribution  of  this  information.  However,  it  is  important  to  get  past  arguing  over 
numbers  that  fundamentally  have  not  been  collected.  There  may  be  a  risk  of  dis¬ 
seminating  the  information,  but  it  is  likely  that  the  industry’s  customers  share  this 
information  among  themselves  anyway. 

Mr.  Barber  closed  with  his  agreement  with  Mr.  Clemons’  comment  on  the 
importance  of  perception.  He  personally  believes  that  the  problems  of  offsets  and 
globalization  are  real.  But  the  perception  is  that  companies  are  voluntarily  trading 
production  and  technology  for  sales — an  undertaking  that  a  generation  ago  would 
have  been  considered  crazy.  Although  this  may  have  become  an  acceptable  idea 
within  business,  it  is  very  unsettling  to  workers.  Workers  do  not  have  the  mobil¬ 
ity  of  capital  and  the  ability  to  cope  with  these  changes.  This  mind-set  is  a  dra¬ 
matic  shift  in  what  one  would  expect  in  the  behavior  of  an  industry  that  is  so 
closely  linked  to  national  defense  and  is  considered  to  be  a  premier  example  of 
U.S.  manufacturing  prowess. 

GENERAL  DISCUSSION 

Greg  Martin,  Lockheed  Martin:  Mr.  Martin  noted  that  the  discussion  has  moved 
away  from  a  focus  on  trade-distorting  requirements  by  governments  to  attention 
on  voluntary  activities  that  companies  might  engage  in  as  part  of  good  business 
practices.  He  expressed  the  hope  that  we  were  not  moving  toward  legislating 
what  U.S.  businesses  can  do  in  international  business  practices. 

Randy  Barber,  Center  for  Economic  Organizing:  Mr.  Barber  responded  by  noting 
that  many  speakers  have  pointed  out  that  the  issue  is  not  one  of  simply  offsets. 
The  issue  involves  trade  policy,  employment  policy,  and  capital  markets  policies. 
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to  name  a  few.  To  the  extent  that  companies*  interests  diverge  from  the  interest  of 
their  workers  or  the  country,  these  issues  must  be  addressed.  Clearly,  the  issue  is 
broader  than  simply  government-mandated  deals,  but  includes  the  various  ways 
in  which  technology  and  production  are  traded  for  sales. 

Mr.  Martin  responded  that  this  is  a  greatly  expanded  definition  of  offsets. 

Steve  Clemons,  Economic  Strategy  Institute:  Mr.  Clemons  stated  that  a  parallel 
can  be  drawn  to  the  question  of  international  codes  of  conduct.  Two  years  ago 
there  was  a  great  deal  of  concern  that  Congress  might  move  recklessly  and  legis¬ 
late  on  the  issue  by  trying  to,  for  example,  tie  the  tax  code  to  corporate  behavior. 
With  respect  to  policies  on  offsets,  very  little  has  changed  in  the  past  ten  years. 
Most  have  simply  hoped  that  the  issue  would  not  receive  a  lot  of  attention.  Efforts 
were  confined  to  reporting  requirements  with  the  mantra  of  “take  no  unilateral 
action.”  Although  there  is  a  concern  about  Congress  doing  something,  the  corpo¬ 
rate  community  has  not  initiated  anything  that  might  work  multilaterally  or  might 
respond  to  the  major  concerns.  Industry  seems  to  be  waiting  for  things  to  happen 
while  hoping  nothing  happens  and  refusing  to  take  the  lead  to  define  what  might 
be  a  positive  outcome.  Now  the  situation  has  come  down  to  labor  versus  industry, 
because  labor  and  others  believe  that  offsets  are  having  a  negative  impact  and  that 
they  are  eroding  the  American  technology  base.  Industry  needs  to  move  away 
from  its  passive  position  and  get  behind  a  workable  multilateral  solution — which 
would  greatly  raise  the  probability  of  success. 

Mr.  Martin  argued  that  the  industry  is  working  on  the  problem,  but  is  doing 
so  on  its  own  with  its  foreign  customers.  The  industry  is  trying  to  move  away 
from  traditional  offsets  toward  good  business  practices  that  do  not  count  credits 
and  look  toward  long-term  business  relationships.  In  these  types  of  relationships, 
U.S.  companies  might  gain  access  to  markets,  whereas  customers  might  gain 
access  to  financing  and  complementarities  of  technology. 

Mr.  Clemons  noted,  and  Mr.  Martin  agreed,  that  this  is  being  done  on  an 
individual  company  basis.  Mr.  Clemons  stressed,  and  Mr.  Martin  again  agreed, 
that  individual  companies  have  no  incentive  to  defect  in  this  prisoners’  dilemma 
game  because  if  they  do  so  they  are  left  out.  Mr.  Clemons  then  noted  the  situation 
therefore  is  one  of  “market  failure.”  In  such  a  situation,  it  may  benefit  industry  to 
come  together  as  a  group  with  unions  and  government  to  develop  something  that 
no  single  company  could  initiate  on  its  own. 

Mr.  Martin  stated  that  the  industry  is  willing  to  do  this  and  share  as  much 
information  as  possible  without  giving  up  competitively  sensitive  data.  The  in¬ 
dustry  is  also  willing  to  work  with  others  on  a  multilateral  basis.  However,  there 
is  still  concern  about  legislation  that,  in  the  name  of  restricting  offsets,  would 
restrict  what  the  industry  believes  are  good  business  practices  that  open  markets 
and  share  risks. 

Joe  Evans,  General  Dynamics:  Mr.  Evans  commented  that  foreign  customers  are 
making  offsets  much  more  difficult  and  expensive  to  implement,  adding  to  the 


54 


TRENDS  AND  CHALLENGES  IN  AEROSPACE  OFFSETS 


costs  of  a  program.  If  U.S.  legislation  were  to  restrict  the  ability  of  American 
companies  to  do  what  they  think  is  necessary,  then  the  response  from  industry 
will  simply  be  to  walk  away  from  the  business.  That,  as  Dr.  Wessner  pointed  out, 
would  have  its  own  consequences  for  employment  and  national  security. 

Steve  Beckman,  United  Auto  Workers:  Mr.  Beckman  noted  the  importance  of  the 
distinction  between  the  military  and  the  commercial  sectors.  What  is  being  dis¬ 
cussed  as  “sound  business  practices”  are  not  sound  practices  by  the  standard  of 
American  economics.  Economic  theory  would  predict  that  the  United  States 
should  be  dominant  in  the  aerospace  industry  because  it  has  the  most  efficient 
production.  The  problem  is  that  the  market  does  not  work  that  way.  It  is  difficult 
for  business  to  accept  that  a  different  mechanism  is  needed  because  the  market  is 
not  working  the  way  it  should.  In  essence,  business  is  making  a  necessity  into  a 
virtue  by  saying  that  these  agreements  are  the  only  way  to  get  access  to  markets. 
The  traditional  way  to  gain  access  to  markets  is  for  governments  to  negotiate 
access  agreements  and  enforce  those  agreements  through  trade  mechanisms.  If 
the  argument  is  that  trade  mechanisms  and  trade  policy  do  not  work,  then  the 
discussion  needs  to  be  enlarged.  The  fundamental  problem  with  offsets  is  the 
imperfections  of  the  market  that  are  being,  in  many  respects,  exacerbated  by  these 
“good  business  practices.”  Such  practices  do  not  move  toward  a  common  way  of 
dealing  with  the  problem  in  a  manner  beneficial  to  the  U.S.  national  interest  as 
well  as  the  commercial  interest  of  the  companies. 

Mr.  Martin  responded  by  saying  that  he  was  focused  on  market  access  in 
terms  of  what  the  customer  wants,  not  in  terms  of  what  governments  will  allow. 
For  the  same  reason  that  there  is  a  reluctance  on  the  part  of  some  U.S.  companies 
to  buy  from  a  foreign  source,  there  is  a  reluctance  on  the  part  of  European  compa¬ 
nies  to  buy  from  American  sources.  This  reluctance  stems  from  that  fact  that 
suppliers  are  not  located  in-country.  You  have  to  be  there  to  support  your  cus¬ 
tomer.  These  strategic  alliance  arrangements  allow  U.S.  producers  to  be  there 
without  having  to  open  up  a  new  company  in  each  customer  country. 

Charles  Wessner,  National  Research  Council:  In  closing  this  part  of  the  discus¬ 
sion,  Dr.  Wessner  noted  that  Mr.  Beckman’s  point  appeared  to  be  not  that  there 
are  market  imperfections  through  lack  of  information,  but  rather  that  the  issue  is 
one  of  how  to  respond  to  government  interventions  designed  to  achieve  a  particu¬ 
lar  goal. 
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Dual-Use  Supplier  Management 
and  Strategic  International  Sourcing 
in  Aircraft  Manufacturing 


Todd  A,  Watkins 
Lehigh  University 


Dr.  Watkins  presented  a  case  study  on  how  one  company  deals  with  supplier 
management  and  offsets.  The  case  will  be  presented  as  the  Generic  Aircraft  Manu¬ 
facturing  Company  (GAMC)  because  of  the  sensitivity  of  the  data  and  issues. 
Originally,  the  case  was  a  study  of  dual-use  manufacturing.  Data  collected  on 
strategic  international  sourcing  and  offsets,  however,  proved  to  be  both  very  in¬ 
teresting  and  extremely  sensitive.  As  a  result,  it  took  two  years  for  the  company 
to  agree  to  release  the  case  study,  even  then  only  in  generic  form. 


An  Overview 

The  purpose  of  the  study  was  to  extend  the  analysis  of  lean  manufacturing 
practices  to  supplier  management  in  the  aerospace  industry.  American  aerospace 
companies  began  moving  to  the  lean  manufacturing  model  in  the  1990s  as  the 
industry  sought  to  rationalize  the  supplier  base  because  of  the  economic  down¬ 
turn.  The  complexity  of  the  products  in  aerospace  implies  that  the  industry  is 
managing  a  supplier  base  at  least  as  complex  as  that  of  the  auto  industry,  where 
the  lean  model  was  developed.  Mid-tier  companies  need  to  deal  with  the  supplier 
management  practices  of  the  upper-tier  manufacturers,  as  well  as  manage  an 
equally  complex  series  of  relationships  with  their  own  suppliers.  Unique  to  the 
aerospace  industry,  however,  is  the  need  to  manage  a  supplier  base  in  the  two 
separate  sectors  of  defense  and  commercial  products.  While  supplier  manage¬ 
ment  practices  at  GAMC  differed  little  between  the  two  sectors,  the  major  excep¬ 
tion  was  offsets. 
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The  GAMC  Profile 

GAMC  is  a  producer  of  major  structural  subsections,  such  as  wings,  for  the 
prime  airframe  manufacturers.  The  company  supplies  subsections  for  both  de¬ 
fense  and  civil  aircraft  using  a  single  supplier  management  system  across  both 
sectors.  The  experience  of  the  company  reflects,  at  a  microlevel,  many  of  the 
issues  discussed  earlier  at  a  macrolevel — including  the  mind-set  of  “if  not  us, 
then  someone  else  will  get  the  business”  and  a  lack  of  data.  However,  their  strate¬ 
gic  outsourcing  initiatives  have  come  about  due  to  pressure  from  commercial,  not 
defense,  customers. 

The  company  also  illustrates  the  turmoil  in  the  industry,  having  reorganized 
many  times  under  various  new  owners.  Both  employment  and  the  number  of 
suppliers  declined  between  1991  and  1995  as  the  company  went  from  a  size  of  $1 
billion  to  $650  million  before  being  absorbed  by  a  larger  firm.  The  company’s 
mix  of  business  has  shifted  from  60  percent  defense  to  40  percent  defense. 

Mid-Tier  Squeeze 

The  company  has  undertaken  a  whole  range  of  supplier  management  actions 
normally  associated  with  lean  manufacturing,  such  as  collaborating  closely  with 
their  suppliers,  building  long-term  relationships,  and  assisting  in  improving  sup¬ 
pliers.  Applying  these  principles  while  internationalizing  the  supplier  base  leads 
to  a  situation  for  a  mid-tier  company  in  which  the  company  ends  up  essentially 
working  to  help  improve  firms  that  are  and  will  be  their  competitors.  Dr.  Watkins 
labeled  this  situation  “mid-tier  squeeze.” 

GAMC  has  become  more  attractive  to  its  customers  because  it  is  a  leader  in 
applying  these  principles.  GAMC  is  moving  away  from  a  loosely  organized  sup¬ 
plier  system  to  a  much  more  closely  controlled  structure,  with  a  number  of  long¬ 
term  partnerships  with  both  customers  and  suppliers.  Because  more  than  80  per¬ 
cent  of  their  suppliers  service  both  defense  and  commercial  products,  the  company 
uses  one  single  supplier  management  and  quality  control  system  across  both  sides 
of  the  business. 

A  clear  goal  of  their  supplier  management  system  was  to  increase  the  num¬ 
ber  of  foreign  suppliers.  All  of  the  pressure  for  this  internationalization  of  the 
supplier  base  was  coming  from  commercial  customers.  By  contract,  GAMC  was 
required  to  increase  the  number  of  foreign  suppliers  to  a  certain  percentage.  The 
reason  for  this  pressure  was  that  the  company  was  supplying  subsections  to  air¬ 
craft  targeted  to  Pacific  Rim  markets. 

Beginning  in  the  mid-1980s,  under  severe  pressure  from  their  customers,  the 
company  went  searching  for  foreign  suppliers.  Their  first  strategic  outsourcing 
arrangement  was  with  what  Dr.  Watkins  labels  “Nagoya  Aerospace,”  a  consor¬ 
tium  of  five  Japanese  companies.  GAMC  transferred  to  Nagoya  the  production  of 
a  particular  substructure  that  they  had  been  doing  in-house  for  a  number  of  years. 
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This  was  a  mature,  middle-technology  part,  comprising  about  15-20  percent  by 
cost  of  the  total  delivered  structure  that  GAMC  was  sending  to  the  prime  contrac¬ 
tor  for  their  aircraft,  “Norton  Alpha.”  Nagoya  was  chosen  for  three  factors: 

•  the  bid  was  even  lower  than  in-house  production  at  the  time  (this  is  no 
longer  true  due  to  currency  fluctuations), 

•  the  skills  of  the  company  for  long-term  partnering  (i.e.,  will  Nagoya  be 
able  to  do  more  than  build-to-print  in  the  long  term),  and 

•  the  interest  in  the  company  in  taking  on  a  mid-technology  product. 

A  year  later  the  product  was  second  sourced  to  a  Korean  company.  Subsequently, 
GAMC  has  made  similar  arrangements  for  many  other  products  in  many  other 
countries. 


Improving  Foreign  Suppliers 

Under  the  lean  manufacturing  model  of  building  collaborative  relationships 
with  suppliers,  GAMC  has  the  responsibility  passed  down  from  the  top  tiers  for 
managing  and  improving  the  quality  of  the  lower  tiers.  GAMC  retains  the  respon¬ 
sibility  for  the  quality  of  the  product.  As  a  result,  GAMC  spent  a  lot  of  time 
shifting  the  production  of  that  part  over  to  its  foreign  supplier.  They  provided 
significant  technical  and  managerial  assistance.  In  essence,  GAMC  was  forced  to 
take  on  a  new  role  of  improving  foreign  suppliers  because  of  pressure  from  their 
customers. 

Ultimately,  Nagoya  was  given  the  responsibility  for  managing  the  produc¬ 
tion  of  that  substructure.  This  means  that  Nagoya  ended  up  managing  the  rela¬ 
tionship  with  those  U.S.  suppliers  who  had  been  supplying  GAMC  for  that  sub¬ 
structure. 

Dr.  Watkins  pointed  out  that  this  form  of  production  sharing  makes  data 
collection  very  difficult.  The  product  coming  back  to  GAMC  from  Nagoya  and 
the  Korean  manufacturer  contains  a  significant  amount  of  U.S.  components  and 
subassemblies.  It  is  unclear  how  this  gets  counted  as  an  offset  credit  when  it  goes 
to  the  prime  contractor,  “Norton.” 

Because  this  subsection  is  a  mature  product,  the  U.S.  subsuppliers  are  al¬ 
ready  in  place.  The  question  has  to  be  raised  as  to  whether  Nagoya  will  use  the 
same  U.S.  suppliers  for  the  next  product.  As  it  turned  out,  in  one  case  Nagoya 
completely  by-passed  GAMC  and  went  directly  to  work  for  Norton.  Over  time, 
the  relationship  between  GAMC  and  Nagoya  has  expanded.  GAMC  outsourced  a 
similar  substructure  to  Nagoya  in  the  1990s. 

Significant  Payback 

GAMC  has  received  a  significant  payback  from  this  process.  They  spent  a 
significant  amount  of  time,  money,  and  effort  over  a  decade  to  increase  their 
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ability  to  work  with  international  suppliers.  This  international  exposure  has  made 
them  more  attractive  to  other  customers  and  thus  boosted  their  edge  in  the  highly 
competitive  middle-tier  supplier  market.  A  new  major  U.S.  customer,  Kramden, 
came  to  GAMC  to  work  on  a  new  transpacific  aircraft.  Kramden  is  attracted  to 
GAMC  specifically  because  Kramden’ s  target  market  was  the  Pacific  Rim,  and 
GAMC  has  established  relationships  with  Pacific  Rim  suppliers  such  as  Nagoya. 
As  a  result  of  the  importance  of  this  relationship,  Nagoya  has  moved  from  essen¬ 
tially  a  build-to-print  shop  to  being  GAMC’s  development  partner  on  this  major 
substructure. 


Policy  Issues 


Employment 

Dr.  Watkins  then  turned  to  a  number  of  policy  issues.  In  this  case,  the  impact 
of  strategic  sourcing  on  employment  was  marginal.  GAMC  went  from  more  than 
1 1,000  employees  to  about  5,000  employees  between  1989  and  1995,  which  was 
mostly  due  to  cancellations  in  defense,  not  to  strategic  sourcing.  By  1995  the  net 
effect  of  strategic  sourcing  was  probably  positive  because  of  the  new  deal  with 
Kramden.  The  longer-run  impact  on  jobs  is  still  unclear.  Nagoya  may  become  a 
viable  competitor  because  GAMC  has  transitioned  its  skills  to  them  and  essen¬ 
tially  introduced  them  to  Norton.  This  transitioning  may  have  a  much  greater 
impact  on  jobs  than  the  outsourcing,  which  was  probably  only  about  5  percent  of 
the  employment  loss. 

Dr.  Wessner  asked  why,  then,  was  the  case  so  sensitive.  Dr.  Watkins  replied 
that  the  problem  seemed  to  be,  in  part,  concern  by  the  company  over  the  reaction 
of  the  unions  and  the  public.  Although  5  percent  may  be  a  small  number,  it  can 
still  be  perceived  as  a  example  of  moving  jobs  overseas,  even  if  that  process  may 
have  been  responsible  for  getting  new  work.  In  addition,  the  prime  contractors 
were  concerned  about  revealing  contractual  information  in  the  report. 


Technology  Transfer 

A  second  policy  issue  raised  by  Dr.  Watkins  concerned  technology  transfer. 
He  stressed  that  the  most  important  technology  transferred  in  this  case  of  a  mid¬ 
tier,  metal-banging  company  was  tacit  manufacturing  knowledge.  GAMC  was 
not  transferring  design  know-how  or  proprietary  in-house  sophisticated  manufac¬ 
turing  technologies,  as  this  was  a  mature,  mid-technology  product.  They  trans¬ 
ferred  manufacturing  know-how  that  allowed  the  foreign  supplier  to  move  more 
rapidly  down  the  learning  curve.  It  was  experiential  knowledge,  such  as  engi¬ 
neers  noticing  that  a  pneumatic  press  is  turned  up  too  high.  They  were  also  train¬ 
ing  their  foreign  suppliers  in  their  customers’  preferred  procedures,  such  as  their 
total  quality  management  process. 
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This  created  a  sensitive  issue  for  the  company.  With  Japanese  engineers  vis¬ 
iting  the  U.S.  production  facilities  to  learn  how  to  make  the  product,  managers 
needed  to  acquire  the  new  skill  of  dealing  with  workers  worried  about  their  jobs 
being  transferred  offshore. 

Dr.  Watkins  pointed  out  that  this  type  of  technology  transfer  is  a  nonmarket 
behavior.  It  is  the  type  of  activity  that  goes  on  routinely  within  any  company.  It  is 
difficult  to  police  this  from  a  policy  perspective.  Nor  can  it  be  distinguished  from 
the  classical  reasons  for  strategic  alliances,  which  is  to  learn  from  one  another 
and  thereby  transfer  tacit  knowledge. 


Trade  Distortion 

The  case  study  illustrates  that  trade  distortion,  while  occurring,  may  be  in¬ 
evitable.  The  agreements  were  not  necessarily  based  on  price.  GAMC  transitioned 
products  to  the  United  Kingdom,  South  Korea,  and  Australia  because  these  are 
big  markets  for  their  customers,  not  because  of  the  price  differential.  Dr.  Watkins 
also  noted  that  the  units  being  supplied  to  GAMC  from  foreign  sources  were 
going  into  all  their  customers’  aircraft,  not  just  those  for  Japan  or  Korea.  There  is 
not  a  specific  offset  for  a  specific  customer.  The  outsourced  production  goes  to 
all  customers.  The  result  is  a  marginal  increase  in  trade  distortion. 

There  is  also  an  economic  distortion  in  the  fact  that  the  process  has  increased 
the  burden  on  GAMC.  Their  costs  and  responsibilities  have  increased  because 
they  now  have  to  manage  a  process  of  seeking  out  and  training  international 
sources.  Overhead  costs,  especially  the  management  of  procurement,  have  been 
rising  as  the  top  tier  has  been  pushing  this  responsibility  down  the  supply  chain. 


Market  Access 

These  arrangements  are  made  for  market  access  reasons,  where  governments 
have  put  pressure  on  foreign  aircraft  manufacturers.  Offsets  are  not  the  direct 
problem.  The  problem  is  the  trade-restricting  policies,  which  offsets  seek  to  get 
around.  Companies,  especially  middle- tier  companies,  can  do  little  about  offsets. 
The  target  of  the  U.S.  government  should  be  the  trade-distorting  policies. 

In  trying  to  apply  trade  law  to  offsets,  the  measurement  problems  will  be 
enormous.  The  case  has  shown  that  much  of  the  problem  will  remain  hidden 
because  it  is  so  many  layers  deep  in  the  supply  chain. 

The  case  also  illustrates  that  the  process  is  unlikely  to  create  new  competitors 
for  the  top  tier  with  the  transfer  of  tacit  manufacturing  knowledge.  The  barriers  to 
entering  the  top  tier  are  too  great.  However,  this  process  is  expanding  the  foreign 
skill  base.  Nagoya  got  work  directly  from  Norton,  bypassing  GAMC  in  part  be¬ 
cause  of  the  general  “introduction”  made  by  GAMC.  GAMC  claims  they  would 
not  have  gotten  work  anyway,  but  Dr.  Watkins  believes  they  had  the  skills  in- 
house  to  do  the  job.  The  result  of  the  technology  transfer  is  not  to  turn  these 
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foreign  companies  into  competitors,  but  to  help  them  get  down  the  learning  curve 
faster  then  they  could  on  their  own. 

In  closing,  Dr.  Watkins  pointed  out  that  companies  are  facing  what  he  calls 
“mid-tier  squeeze.”  Top-tier  firms  are  passing  responsibilities  down  to  the  lower 
tiers,  teaming  with  the  lower  tiers,  increasing  the  risk  and  overhead  of  the  lower 
tiers,  expanding  the  necessary  set  of  skills  in  the  lower  tiers,  passing  down  re¬ 
sponsibility  for  design  and  risk  sharing,  and  demanding  foreign  sources.  The  mid¬ 
tier  firms  follow  the  same  lean  manufacturing  paradigm  of  attempting  to  work 
with  the  best  suppliers  and  make  them  better.  The  greatest  danger  to  existing  mid¬ 
tier  firms  is  that  of  fostering  “tier  jump,”  for  example,  helping  a  lower-tier  firm 
become  a  competing  mid-tier  company.  Mid-tier  companies  are  under  enormous 
pressure  to  take  more  responsibility  and  are,  at  the  same  time,  creating  their  own 
competitors. 

Dr.  Wessner  asked  how  there  can  be  “tier-jump.”  Would  not  the  American 
prime  contractor  ask  Nagoya  to  train  GAMC  in  return,  perhaps  with  the  encour¬ 
agement  of  the  U.S.  government?  Dr.  Watkins  responded  that  the  reality  is  that 
mid-tier  firms  do  not  have  a  lot  of  bargaining  power,  nor  is  there  any  incentive  for 
the  American  prime  contractor  to  make  such  a  demand. 

In  response  to  a  question  from  Joel  Yudken  of  the  AFL-CIO  as  to  how  typi¬ 
cal  the  situation  facing  GAMC  is.  Dr.  Watkins  stated  that  his  impression  is  that 
mid-tier  firms  are  under  increased  pressure  from  the  upper  tier. 

DISCUSSANTS 

John  Sandford 
Rolls-Royce,  NA. 

Mr.  Sandford  opened  his  remarks  by  commenting  that  he  believed  that  the 
case  was  very  representative  of  what  is  happening  in  the  industry.  The  reason  the 
prime  contractors  push  their  suppliers  is  because  the  prime  contractors  have  mar¬ 
ket  power  and  access  to  capital.  From  the  perspective  of  a  CEO,  he  stressed  the 
importance  of  moving  beyond  technology  to  looking  at  the  extremely  crucial  role 
of  capital.  He  has  seen  numerous  cases  of  prime  contractors  putting  costly  pres¬ 
sures  on  mid-tier  firms.  But  he  has  also  seen  cases  in  which  the  prime  contractor 
has  subsidized  lower- tier  firms  in  order  to  meet  their  obligations.  Although  this 
may  be  recorded  as  an  offset,  the  company  is  getting  the  capital  it  needs.  He 
reminded  participants  that  companies  need  to  satisfy  the  demands  of  their  share¬ 
holders.  Mr.  Sandford  was  especially  pleased  that  this  case  study  described  the 
real  costs.  Another  example  of  costs  is  the  process  of  gaining  Federal  Aviation 
Administration  (FAA)  certification.  In  the  production  process  described  in  the 
case,  parts  probably  have  to  travel  across  the  Pacific  at  least  twice.  All  of  the 
steps  have  to  be  approved  by  the  FAA  because  the  certification  states  that  the 
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parts  have  to  be  “as  designed,”  “as  manufactured,”  and  “as  proven,”  This  is  an 
additional  cost. 

Mr.  Sandford  also  stated  that,  from  personal  experience  as  a  chief  operating 
officer,  the  overhead  costs  of  managing  the  process  are  very  real.  However,  the 
companies  have  no  option.  In  the  long  term,  companies  may  be  training  their 
competition.  But,  given  that  the  process  may  take  ten  years,  companies  have  time 
to  decide  where  to  move.  Although  the  cost  of  entry  is  enormous,  there  is  talk  of 
aspirations  of  companies  in  China  and  Japan  to  become  prime  contractors.  Mr. 
Sandford  stated  that  in  his  opinion  no  sane  person  would  undertake  these  costs, 
but  some  companies  and  their  governments  may  do  it  nonetheless.  In  any  event, 
creating  a  mid~tier  industry  creates  the  ability  and  the  political  leverage  for  a 
country  to  move  into  the  prime  tier. 

In  summary,  Mr.  Sandford  believes  that  the  analysis  presented  in  the  paper 
was  extremely  realistic.  Although  it  is  unclear  whether  it  was  generally  right  or 
wrong,  GAMC  probably  made  the  right  decision  from  the  CEOs’  and  sharehold¬ 
ers’  perspective.  The  company  has  ten  years  to  make  their  next  strategic  move, 
and  they  did  get  the  current  business  in  the  meantime  to  satisfy  short-term  share¬ 
holder  demands. 


Al  Volkman 

U.S,  Department  of  Defense 

Mr.  Volkman  stated  that  he  would  focus  his  remarks  on  the  issues  covered  in 
the  paper  of  dual-use  management  and  strategic  international  sourcing  rather  than 
offsets  specifically.  These  two  issues  are  similar  to  those  identified  by  the 
Undersecretary  of  Defense  for  Technology  and  Acquisition  as  key  issues  facing 
the  U.S.  industrial  base:  commercial-military  integration  and  international  arma¬ 
ments  cooperation. 


The  Revolution  in  Military  Affairs 

The  security  environment  facing  the  United  States  is  one  of  a  changing  and 
unpredictable  threat.  One  of  the  key  factors  is  the  development  of  new  technolo¬ 
gies,  The  new  phrase  is  “the  revolution  in  military  affairs.”  This  refers  to  the 
increasing  importance  of  communications  and  information  technology  and  bio¬ 
technology  in  the  national  security  structure  and  in  the  way  in  which  wars  will  be 
fought  in  the  future.  It  is  important  that  the  United  States  maintain  access  to  these 
technologies  to  maintain  a  strong  defense.  In  this  environment,  it  is  important  to 
bring  equipment  into  place  faster  and  cheaper. 

The  United  States,  in  the  future,  will  be  forced  to  place  a  greater  reliance  on 
coalition  warfare.  Almost  every  major  war  fought  by  the  United  States  in  this 
century  has  been  fought  with  allies.  These  coalition  operations  will  be  even  more 
important  in  the  future. 
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Other  factors  affecting  the  security  environment  include 

•  the  fact  that  DoD  has  a  smaller  share  of  the  national  budget; 

•  the  increasing  globalization  of  business  activity;  and 

•  the  fact  that  the  commercial  sector,  rather  than  the  defense  sector,  is  in¬ 
creasingly  driving  the  pace  of  technological  change. 

Less  Time  and  Lower  Costs 

The  DoD  needs  to  make  sure  that  suppliers  in  the  twenty-first  century  are 
able  to  design  and  produce  the  highly  complex  weapons  systems  necessary  for 
national  defense.  The  DoD  believes  that  it  takes  too  long  to  field  weapons  sys¬ 
tems,  and  that  the  cost  of  the  systems  needs  to  come  down.  In  addition,  these 
systems  must  be  designed  to  support  coalition  warfare  and  interoperability. 

Although  commercial  technologies  are  driving  the  revolution  in  military  af¬ 
fairs,  there  is  also  a  need  for  revolution  in  business  affairs.  The  DoD  needs  to 
look  at  ways  to  improve  its  acquisition  processes.  Important  advances  in  this  area 
have  been  made.  As  the  paper  points  out,  the  defense  business  operates  on  mili¬ 
tary  standards  and  specifications  for  contracting  with  companies.  In  the  past,  there 
have  been  some  suppliers,  such  as  Hewlett-Packard,  who  did  not  want  to  do  busi¬ 
ness  with  the  military  because  of  these  requirements.  Over  the  past  few  years,  the 
DoD  has  tried  to  rely  more  on  commercial  standards.  Commercial  products  are  a 
bigger  and  bigger  part  of  the  procurement  system. 

Given  the  globalization  of  the  commercial  industrial  base,  there  will  be  more 
foreign  components  in  our  systems  as  DoD  becomes  more  dependent  on  the  com¬ 
mercial  sector.  It  is  therefore  important  not  to  impose  restrictions,  for  protection¬ 
ist  reasons,  that  would  limit  the  military’s  access  to  those  items. 

International  armaments  cooperation  between  DoD  and  U.S.  allies  is  funda¬ 
mental  to  coalition  warfare  in  the  future.  Cooperative  development  and  produc¬ 
tion  of  major  weapons  systems  have  not  been  all  that  successful  in  the  past.  Such 
cooperation  is  not  popular  and  has  generally  been  resisted  by  Congress,  unions, 
and  much  of  the  military.  There  is  an  unhealthy  trend  toward  both  Fortress  Eu¬ 
rope  and  Fortress  America. 

Coalitions  Mean  Interoperability 

Nevertheless,  globalization  of  the  defense  industry  and  coalition  warfare  is 
the  direction  of  the  future.  Coalition  warfare  requires  interoperability;  inter¬ 
operability  is  greatly  aided  by  operating  the  same  equipment.  Likewise,  it  is  im¬ 
portant  for  U.S.  allies  to  be  using  the  highest  quality  equipment  on  the  battlefield 
in  support  of  U.S.  battlefield  operations.  At  a  time  when  the  defense  budget  does 
not  match  the  military’s  modernization  needs,  it  is  important  to  leverage  the  in¬ 
vestments  that  Allied  governments  have  to  put  into  weapons  systems.  European 
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governments  are  no  longer  able  to  develop  highly  expensive  weapons  systems  on 
their  own.  The  costs  of  U.S.  programs,  such  as  the  Joint  Strike  Fighter,  have 
reached  the  point  where  financial  support  from  U.S.  allies  might  be  welcomed. 

Mr,  Volkman  closed  by  arguing  that,  to  ensure  the  success  of  cooperative 
programs,  we  must  first  look  at  what  U.S.  warfare  needs  are.  Next,  it  is  important 
early  in  the  cooperative  programs  to  agree  on  the  business  rules  and  agreements 
to  share  technology.  Governments  will  need  to  make  broad  agreements  on  the 
relative  contributions  by  each  government  and  how  much  work  will  go  to  each 
country.  Companies  can  then  form  teams  and  decide  how  these  rules  will  be 
applied.  Such  an  agreement  guaranteeing  that  the  United  States  receives  benefits 
equal  to  its  contribution  is  crucial  in  building  public  support  for  such  cooperative 
programs.  Already,  Congress  requires  that  funds  for  NATO  R&D  cooperative 
programs  be  spent  in  the  United  States.  That  may  be  trade  distorting.  It  is  clearly 
a  fact  of  life. 


GENERAL  DISCUSSION 

Art  Ismay,  Defense  Industry  Offset  Association  and  Rockwell  International:  Mr. 
Ismay  commented  that  the  case  very  well  described  real  life  in  both  the  aerospace 
industry  and  the  automotive  industry.  However,  the  process  is  not  just  dictated  by 
customer  demands.  The  manufacturers  themselves  undertake  strategic  out¬ 
sourcing  to  improve  quality,  improve  delivery,  and  reduce  costs.  Cost  saving  is 
achieved  by  selecting  the  most  competitive  supplier  available.  The  lowest-ranked 
suppliers,  who  are  not  good  with  delivery,  are  poor  in  quality,  and  are  not  mea¬ 
sured  well  in  cost,  will  be  dropped.  Companies  will  work  with  suppliers  to  sim¬ 
plify  the  production  process  to  achieve  cost  savings.  Take  for  example  a  product 
that  requires  two  operations,  such  as  forging  and  machining.  Companies  will  help 
upgrade  suppliers  so  that  they  can  do  both  operations,  thereby  reducing  the  num¬ 
ber  of  parts  of  the  process  that  have  to  go  out  for  separate  bids  and  thus  reducing 
the  overhead.  Companies  will  also  send  personnel  to  suppliers  to  upgrade  their 
processes  because  the  companies  need  results  immediately. 

Sometimes  outsourcing  is  done  for  purposes  of  market  access.  But  compa¬ 
nies  would  not  outsource  to  their  disadvantage — they  would  rather  walk  away 
from  business.  Mr.  Ismay  emphasized  that  supply  chain  management  is  done  to 
benefit  a  company,  not  to  benefit  a  foreign  government  or  for  the  sake  of  com¬ 
pleting  an  offsets  program. 

Mr.  Ismay  disagreed  with  Dr.  Watkins’  concern  over  “tier  jump.”  The  work 
is  parceled  out  in  such  a  way  as  to  minimize  this.  Companies  work  to  upgrade 
their  suppliers’  abilities  to  satisfy  their  needs  (e.g.,  better  gears).  They  do  not  help 
them  produce  higher-tier  products  (e.g.,  a  16-gear  transmission). 

Deborah  Nightingale,  Massachusetts  Institute  of  Technology:  Dr.  Nightingale 
emphasized  her  agreement  with  Mr.  Sandford  as  to  the  importance  of  capital. 
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Decisions  are  made  based  on  capital  requirements.  If  you  do  not  have  the  money 
to  develop  a  new,  expensive  product,  your  options  are  to  not  do  it,  or  to  find 
partners.  Access  to  capital  is  essential  to  grow  the  business  and  increase  produc¬ 
tivity;  increasing  productivity  is  easier  when  business  is  growing  rather  than 
downsizing.  Growing  the  business  in  aerospace  means  expanding  internationally. 
That  requires  partnerships,  which  are  a  way  of  life  in  many  industries  other  than 
aerospace,  such  as  automotive  and  electronics.  They  require  highly  skilled  people 
to  manage  the  technology  so  that  you  do  not  give  it  away.  International  partner¬ 
ships  may  be  difficult,  but  they  are  a  way  of  life  in  the  globalized  economy. 


Panel  6 


Emerging  Challenges  and 
Diverging  Interests 


Kirk  Bozdogan 

Massachusetts  Institute  of  Technology 


Dr.  Bozdogan  presented  findings  from  a  recent  study  by  the  Massachusetts 
Institute  of  Technology  (MIT)  Lean  Aerospace  Initiative.  He  emphasized  the 
complexity  of  the  issues  and  the  difficulty  of  measurement  and  interpretation. 
Although  some  believe  that  there  is  no  need  for  a  specific  policy  on  offsets,  the 
offsets  issue  relates  to  a  number  of  larger  issues  that  do  need  to  be  addressed.  In 
attempting  to  take  up  these  issues,  he  noted  that  his  presentation  would  take  both 
a  historical  perspective  and  a  look  at  the  future.  He  proposed  to  raise  questions 
and  move  toward  answers,  noting  that,  at  some  point,  we  must  stop  talking  about 
the  issues  and  provide  solutions. 


Current  Trends 

The  aerospace  industry  has  undergone  a  process  of  consolidation,  restructur¬ 
ing,  and  downsizing  over  the  past  decade.  This  process  was  driven  by  a  downturn 
in  the  commercial  aircraft  industry  and  by  deep  cuts  in  the  defense  sector.  Al¬ 
though  important,  the  impact  of  offsets  has  been  dwarfed  by  these  larger  factors. 

At  the  same  time,  there  has  been  a  clear  shift  in  the  innovation  model  in  the 
aerospace  industry.  Government’s  role  has  progressively  diminished.  R&D  sup¬ 
port  for  the  industry  has  declined,  as  has  infrastructure  such  as  wind  tunnels. 
However,  the  change  in  the  structure  of  the  innovation  process  is  a  consequence, 
and  not  a  cause,  of  the  larger  changes  in  the  industry,  as  will  be  discussed  later. 

Dr.  Bozdogan  agreed  with  previous  speakers  as  to  the  trends  in  the  industry. 
Growth  in  overseas  demand  has  outpaced  domestic  demand.  Although  U.S.  mar¬ 
kets  have  dominated,  the  main  growth  is  now  occurring  overseas,  especially  in 
the  Pacific  Rim.  U.S.  dominance  in  commercial  aircraft  production  has  been  chal- 
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lenged,  but  not  overturned.  International  collaboration  and  subcontracting  has 
increased  the  globalization  of  the  industry. 

On  the  defense  side,  concerns  over  affordability  have  dominated.  The  indus¬ 
try  has  focused  on  the  reduction  of  cycle  times  and  costs.  In  fact,  these  were  the 
reasons  for  establishing  the  Lean  Aerospace  Initiative  at  MIT.  The  Initiative  is  a 
consortium  bringing  together  industry,  government,  and  unions  to  achieve  sig¬ 
nificant  fundamental  improvements  in  the  way  in  which  weapons  systems  are 
designed  and  built.  The  Initiative  collects  and  analyzes  best  practices  from  around 
the  world,  together  with  a  research  agenda  directed  by  consortium  members.  The 
results  are  disseminated  straight  down  the  supplier  chain. 

The  defense  sector  is  also  the  focus  of  a  drive  toward  greater  utilization  of 
commercial  technologies  and  practices,  as  previous  speakers  mentioned.  This  in¬ 
cludes  utilizing  the  commercial  industrial  base  to  meet  military  requirements. 

Fewer  Suppliers 

Dr.  Bozdogan  then  presented  the  results  of  a  survey  of  the  aerospace  supplier 
base,  broken  down  into  three  sectors:  airframes,  electronics  and  avionics,  and 
engines  and  other.  The  survey  found  a  dramatic  decrease  of  over  50  percent  in  the 
number  of  direct  production  suppliers  between  1991  and  1995  in  all  three  sectors 
of  the  industry.  The  story  is  the  same  in  both  the  commercial  and  the  defense 
sides  of  the  industry. 


Higher  Certification 

Although  companies  are  decreasing  the  number  of  suppliers,  they  are  in¬ 
creasing  the  certification  requirements  of  the  suppliers  who  remain.  Certification 
is  being  used  to  ensure  that  suppliers  are  fully  qualified  in  terms  of  process  tech¬ 
nology.  This  is  part  of  the  larger  issue  of  how  companies  synchronize  their  pro¬ 
duction  technology  with  that  of  their  suppliers.  The  result  is  that  companies  are 
able  to  devolve  more  responsibility  to  their  suppliers,  including  design,  develop¬ 
ment,  inspection,  and  testing.  In  response,  suppliers  are  taking  a  larger  responsi¬ 
bility  for  more  complex  subassemblies.  This  requires  a  carefully  forged  long¬ 
term  relationship  between  companies  and  their  suppliers. 

More  Information  Sharing 

A  key  part  of  these  long-term  relationships  is  the  sharing  of  information. 
Within  the  aerospace  industry,  there  has  been  a  significant  increase  in  communi¬ 
cation  and  information  sharing  between  companies  and  their  suppliers.  Included 
is  information  as  to  production  costs,  the  supplier’s  statistical  process  control 
processes,  and  their  performance  improvements.  This  represents  a  sea-change  in 
the  relationship  between  companies  and  their  suppliers. 
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More  Outsourcing 

The  survey  shows  that  prime  contractors  are  undertaking  outsourcing  for  a 
variety  of  reasons.  Chief  among  these  is  lower  costs.  Ninety  percent  of  the  com¬ 
panies  responded  by  saying  that  lower  cost  was  the  reason  for  the  outsourcing  of 
the  largest  dollar-value  products  that  were  previously  built  in-house.  The  second 
major  reason  given  for  outsourcing  was  the  strategic  realignment  of  production. 
This  reflects  the  structural  shifts  within  the  industry,  the  slowdown  in  commer¬ 
cial  markets,  the  cutbacks  in  defense  spending,  and  the  streamlining  of  produc¬ 
tion  operations.  In  essence,  companies  have  reassessed  their  core  competencies 
as  to  what  they  should  build  in-house  and  what  they  should  devolve  to  suppliers 
in  order  to  make  large  efficiency  gains.  Higher  quality  was  also  given  as  a  reason 
for  outsourcing,  although  this  was  less  significant  than  other  factors. 


Production  Partnerships 

Two  types  of  long-term  partnerships  have  evolved  in  the  industry.  One  of 
these  Dr.  Bozdogan  referred  to  as  “production-focused  supplier  partnerships.” 
These  involve  support  given  to  suppliers  for  ongoing  production  operations. 
Eighty-five  percent  of  firms  in  the  industry  have  established  this  type  of  long¬ 
term  purchase  agreement  with  their  key  suppliers.  The  major  reason  given  was  to 
reduce  costs,  followed  closely  by  a  desire  to  minimize  future  price  fluctuations 
and  to  realize  mutual  performance  improvements.  It  is  important  to  note  that 
these  are  truly  mutual  improvements,  not  simply  companies  demanding  improve¬ 
ments  from  their  suppliers.  These  long-term  agreements  have  taken  a  number  of 
forms,  including  partnerships  focused  on  one  or  more  products  for  more  than 
three  years,  multiyear  design/build  teams,  and  ongoing  partnerships. 


Development  Partnerships 

The  second  form  of  long-term  partnership  Dr.  Bozdogan  referred  to  was  “de¬ 
velopment-focused  supplier  partnerships.”  These  partnerships  focus  on  product 
development,  technology  development,  and  process  development.  Over  half  of 
the  firms  in  the  industry  have  established  these  development-focused  supplier 
partnerships.  One  of  the  main  reasons  given  by  companies  is  to  win  new  busi¬ 
ness — in  essence,  market  access.  Another  reason  was  to  enhance  supplier  perfor¬ 
mance  capabilities — companies  helping  to  improve  the  suppliers.  Also  important 
was  achieving  material  cost  reductions.  Eighty-six  percent  of  the  respondents 
believe  that  these  partnerships  are  either  “very  important”  or  “absolutely  critical” 
to  their  long-term  competitiveness. 

At  the  same  time,  there  is  evidence  of  a  shift  in  the  industry  from  partner¬ 
ships  to  knowledge  integration.  In  a  way,  the  aerospace  industry  is  replicating  the 
experience  of  the  electronics  industry,  where  companies  are  engaging  their  sup- 
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pliers  in  the  front  end  of  the  R&D  process,  rather  than  only  at  the  back  end  of 
procurement. 

The  old  model  featured  top-down  control  with  the  interfaces  between  prime 
contractors  and  suppliers  totally  defined  and  well  controlled.  Product  require¬ 
ments  were  passed  straight  down  the  supplier  chain.  The  current  lean  model  fea¬ 
tures  more  collaboration  and  partnerships,  but  still  retains  existing  organizational 
boundaries.  There  is  collaborative  information  exchange  and  some  risk  sharing, 
but  these  activities  are  constrained  by  pre-established  contractual  arrangements. 


Virtual  Teams 

The  emerging  model  is  one  of  “virtual  teams.”  These  teams  of  prime  contrac¬ 
tors,  key  suppliers,  and  sub-tier  suppliers  operating  without  boundaries  have  fos¬ 
tered  architectural  innovation  that  has  resulted  in  significant  benefits  in  cost  re¬ 
ductions,  cycle-time  reduction,  and  quality  improvements.  Under  this  new  model, 
best  practice  is  when  the  interfaces  are  allowed  to  freely  change  to  optimize  the 
system.  The  enablers  of  this  new  system  include  long-term  commitment,  open 
communications,  and  maintaining  trade  secrets  to  allow  such  communications  to 
occur. 

The  emergence  of  these  closely  linked  partnerships  and  networks  has  changed 
the  industry,  to  the  industry’s  benefit.  The  industry  now  has  one  common  and 
highly  integrated  domestic  supplier  base  supporting  commercial  and  defense  ac¬ 
tivities.  It  is  crucial  to  maintain  and  strengthen  that  supplier  base  to  support  pro¬ 
duction  and  maintain  the  existing  aircraft  fleet. 

Risks  Ahead 

Looking  ahead,  opportunities  and  demand  for  offsets  will  accelerate.  One 
potential  risk  to  the  U.S.  supplier  base  is  excess  capacity  in  defense  production. 
To  the  extent  that  offsets  create  new  foreign  competitors,  cost  and  competitive 
pressures  on  the  U.S.  supplier  base  are  exacerbated.  Displacement  of  U.S.  suppli¬ 
ers  in  specific  areas  is  a  real  possibility.  Dr.  Bozdogan  reminded  participants  that 
other  governments  are  actively  attempting  to  boost  their  own  nations  aerospace 
capabilities. 

Another  risk  to  the  industry  concerns  the  nature  of  the  new  production  model. 
This  new  model  of  collaborative  partnerships  is  more  conducive  to  technology 
transfer.  As  the  United  States  moves  toward  this  new  model,  there  is  the  potential 
for  an  exodus  of  U.S.  technology  overseas. 

Dr.  Bozdogan  referred  to  the  questions  raised  in  his  paper.  In  particular,  he 
remains  concerned  as  to  what  are  the  long-run  national  security  implications  of 
greater  military  reliance  on  the  commercial  industrial  and  technological  base  as 
that  industrial  base  becomes  increasingly  internationalized.  The  situation  can  be 
characterized  as  a  prisoners’  dilemma,  requiring  negotiations  with  our  allies.  But 
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we  cannot  count  on  the  “invisible  hand.”  We  may  not  know  where  our  suppliers 
are  when  we  need  to  engage  the  system’s  surge  capability.  The  risks  facing  the 
industry  are  very  real. 


DISCUSSANTS 

William  Reinsch 
U,S.  Department  of  Commerce 

Undersecretary  Reinsch  began  by  commenting  that  he  found  Dr.  Bozdogan’s 
analysis  very  useful.  He  noted  that  he  would  confine  his  comments  to  the  ques¬ 
tions  and  issues  raised  in  the  presentation.  Specifically,  he  commented  on  a  simi¬ 
lar  situation  concerning  the  national  security  implications  of  the  military  moving 
to  the  commercial  technological  base  as  pointed  out  in  the  presentation.  The  tech¬ 
nology  involved  was  high-performance  computing. 

In  the  high-performance  computing  sector,  the  normal  government  procure¬ 
ment  process  takes  longer  than  the  normal  product  life  cycle  of  the  computer.  If 
the  government  uses  normal  procedures,  it  will  always  be  technologically  behind. 
Thus,  the  Pentagon  is  moving  to  commercial  technology  and  commercial  pro¬ 
curement  in  computers.  The  military  has  discovered  that  it  relies  on  high-perfor¬ 
mance  computing  for  a  variety  of  applications,  ranging  from  those  involved  in 
direct  conflict  activities  to  applications  such  as  real-time  battlefield  weather  pre¬ 
diction. 

They  have  also  discovered  that  they  do  not  buy  enough  to  keep  any  of  the 
small  companies  that  make  high-performance  computers  in  business.  The  mili¬ 
tary  sector  simply  is  not  a  significant  enough  buyer  of  a  civilian  technology  to 
make  much  difference  to  the  health  of  a  sector.  The  DoD  needs  the  companies  to 
be  healthy  in  order  to  “run  faster”  to  maintain  a  lead  in  the  technology.  Exports 
contribute  significantly  to  the  health  of  the  industry,  but  exports  mean  the  global¬ 
ization  of  the  industry.  This  raises  a  number  of  national  security  problems  be¬ 
cause  globalization  means  the  handing  over  to  others  of  an  important  military 
capability,  either  in  the  form  of  the  export  of  a  product  or  in  the  form  of  technol¬ 
ogy  transfer.  Exports,  therefore,  end  up  defeating  the  purpose  of  the  U.S.  military 
in  maintaining  dominance  in  this  key  technology.  The  dilemma  facing  the  DoD  is 
that  if  you  do  not  allow  exports,  you  endanger  the  viability  of  some  of  the  compa¬ 
nies  who  produce  directly  for  defense  use. 

After  grappling  with  the  issue,  the  DoD  decided  that  it  was  in  their  greater 
interest  to  maintain  the  health  of  the  industry  and  deal  with  the  technology  risks 
in  some  other  way,  rather  than  try  to  keep  the  technology  within  the  United  States. 
This  illustrates  the  problem  facing  other  sectors  as  they  go  global. 

In  response  to  the  question  raised  in  the  paper  as  to  whether  trade  policy  and 
technology  policy  know  what  each  other  is  doing,  Undersecretary  Reinsch  stated 
that  in  his  experience,  the  answer  is  no.  This  is  a  chronic  problem  both  between 
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agencies  and  within  agencies,  as  it  is  within  Congress.  There  are  trade  people  and 
there  are  technology  people.  They  each  have  their  own  portfolios  and  mind-sets 
and  tend  not  to  talk  to  one  another.  Thus,  policy  tends  to  end  up  disjointed. 

Undersecretary  Reinsch  went  on  to  point  out  that,  clearly,  corporate  business 
interests  and  national  strategic  interests  can  and  often  do  diverge — collectively 
and  individually.  Companies  enter  into  business  arrangements  that  may  be  in 
their  interest,  but  raise  significant  questions  as  to  whether  the  activity  is  in  the 
national  interest.  This  raises  questions  about  the  process. 

A  related  question  concerns  how  to  look  at  the  health  of  an  entire  sector,  such 
as  aerospace.  Are  the  activities  in  a  sector  convergent  with  both  business  and 
national  interests?  Specifically,  are  the  developments  in  the  aerospace  industry, 
which  might  be  very  much  in  the  interests  of  members  of  the  industry  in  terms  of 
profits  and  jobs,  in  the  national  interest  and  the  national  security  interest?  The 
answer  is  not  necessarily  yes.  This  poses  a  difficult  question.  The  companies  are 
doing  exactly  what  they  are  supposed  to— they  are  making  money  to  presumably 
invest  in  the  next  generation  of  technology.  That  activity,  however,  may  run  up 
against  national  security  goals. 

There  is  no  process  in  the  government  to  address  these  questions,  except  in 
isolated  circumstances.  There  is  a  process  concerning  the  review  of  foreign  ac¬ 
quisitions  of  U.S.  companies.  But  that  is  not  a  process  where  these  issues  are 
frequently  addressed.  There  is  no  process  to  regularly  address  these  questions 
that  are  raised  in  the  process  of  U.S.  companies  globalizing,  other  than  through  ad 
hoc  arrangements. 

There  is  an  attempt  to  address  some  of  these  issues  in  the  intergovernmental 
Committee  on  National  Security  as  part  of  the  National  Science  and  Technology 
Committee,  which  is  chaired  by  the  President’s  science  adviser.  The  original  pur¬ 
pose  of  this  committee  was  to  look  at  gaps  and  redundancies  in  government  R&D. 
The  committee  has  taken  on  as  an  additional  task  the  process  of  trying  to  identify 
a  way  in  which  government  can  more  systematically  address  these  globalization 
issues  on  an  interagency  basis.  There  is  no  desire,  nor  is  there  legal  authority,  to 
intrude  into  private  business  transactions.  But  there  should  be  someone  who 
speaks  for  the  national  security  interest — even  if  that  role  is  only  to  publicly  point 
out  that  interest. 

The  appropriate  government  role  may  be  simply  to  point  out  how  these  events 
impact  on  national  interests.  There  is  no  governmental  authority  to  go  further. 
There  is  authority  to  control  technology  transfers  for  national  security  purposes, 
but  not  for  competitiveness  consequences.  National  security  is  not  defined  in  a 
broad  manner  so  as  to  encompass  the  issues  being  discussed  at  this  symposium. 
This  interagency  committee  is  looking  at  ways  to  address  these  issues,  and  if  it 
succeeds  in  developing  a  process  it  will  surely  consult  with  industries  such  as 
those  represented  at  this  meeting. 
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Albert  Kelley 

Massachusetts  Institute  of  Technology 

Dr.  Kelley  noted  that  offsets  evolved  from  a  decision  years  ago  at  the  White 
House  to  promote  foreign  arms  trade  as  a  reaction  to  what  other  countries  were 
doing.  Offsets  were  devised  as  a  mechanism  to  provide  financial  inducements  to 
other  countries  that  were  legal  under  U.S.  “corrupt  practices”  standards.  This 
mechanism  was  not  devised  as  a  complete  set  of  activities  known  as  offsets. 
Rather,  it  grew  out  of  a  series  of  unique  individual  deals. 

Dr.  Kelley  noted  that  he  was  always  worried  that  these  mechanisms  left  U.S. 
companies  naked  to  face  off  against  foreign  governments.  The  policy  of  the  U.S. 
government  has  always  been  “we  do  not  like  offsets  as  a  government,  but,  on  a 
private  basis,  go  ahead  on  your  own.”  Companies  have  done  a  good  job  in  han¬ 
dling  the  issue  in  a  mature  and  ethical  way. 

Dr.  Kelley  went  on  to  raise  a  number  of  “yellow  flags” — issues  to  worry 
about.  Buyers  want  an  economic  return  from  offsets,  more  than  simply  the  prod¬ 
uct.  This  means  that  various  ministries,  such  as  the  finance  ministry,  get  involved. 
The  result  is  a  greatly  complicated  process.  It  is  no  longer  a  straight  defense-to- 
defense  airplane  deal.  The  process  becomes  one  of  barter — trying  to  determine 
what  type  of  offsets  will  be  involved.  He  used  the  analogy  of  leasing  an  automo¬ 
bile,  where  there  is  a  whole  series  of  mini-offset  agreements  concerning  interest 
rates  and  dealer  discounts. 

Defense  buyers  often  want  to  add  capability  to  the  products  they  are  purchas¬ 
ing.  They  want  to  have  better  technology  and  capabilities  more  than  anyone  else — 
even  if  it  is  just  for  show.  Sometimes  they  are  encouraged  to  do  this  by  the  con¬ 
tractor.  This  leads  to  a  general  escalation  of  military  requirements,  because  no 
one,  including  the  United  States,  wants  to  be  number  two.  A  case  in  point  was  the 
F-20.  It  is  important  to  stick  to  the  purpose  of  the  weapons  system — the  core 
military  requirements.  It  is  also  important  to  avoid  having  countries  buy  the  wrong 
plane  because  of  the  offset.  There  have  been  deals  in  which  the  country  was  more 
interested  in  the  offset  package  than  the  airplane. 

Dr.  Kelley  stated  that  it  is  a  myth  that  foreign  sales  reduce  the  cost  of  air¬ 
planes  by  increasing  production.  As  was  pointed  out  earlier,  requirement  for  the 
recoupment  of  R&D  costs  is  often  waived.  In  addition,  orders  from  foreign  gov¬ 
ernments  are  different  enough  so  as  to  essentially  require  the  building  of  custom 
planes.  Unlike  the  automotive  industry,  every  plane  in  the  production  line  is  a 
different  airplane.  Thus,  foreign  sales  do  not  result  in  significant  savings  due  to 
greater  economies  of  scale. 

The  key  concern,  including  that  of  the  U.S.  government,  is  jobs.  Dr.  Kelley 
noted  that  the  Apollo  space  program  was  undertaken,  in  part,  to  create  jobs  in  the 
aerospace  industrial  base  that  was  declining  after  the  Korean  War. 

He  closed  by  noting  that  coalition  warfare  and  the  U.S.  ability  to  ramp  up 
defense  production  very  quickly  are  important  keys  to  national  security.  Reform 
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of  the  acquisition  and  procurement  system  will  be  required  to  accomplish  this, 
including  more  sole-sourced  contracts.  Developing  ties  with  foreign  countries, 
including  the  use  of  offsets,  can  help  strengthen  the  U.S.  defense  industrial  base. 
Offsets  are  not  bad  per  se,  but  there  are  bad  offsets.  A  solution  to  the  issues  raised 
by  offsets  will  undoubtedly  develop,  so  we  should  not  kill  off  offsets  before  we 
understand  their  consequences. 
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Panel  7 


The  Role  of  the  U.S.  Government  in 
Setting  Offset  Policy 


Owen  E.  Herrnstadt 
International  Association  of  Machinists 
and  Aerospace  Workers 


Mr.  Herrnstadt  noted  that  participants,  as  was  the  case  during  the  June  1997 
workshop,  were  grappling  with  the  definition  of  offsets  and  the  difference  be¬ 
tween  direct  offsets,  indirect  offsets,  and  voluntary  marketing  schemes.  Rather 
than  use  these  narrow  definitions,  he  suggested  that  participants  think  of  offsets 
in  broader  terms  to  cover  all  types  of  performance  requirements  as  suggested  in 
Dr.  Mowery’s  paper.  For  policy  reasons,  it  may  be  important  to  make  such  dis¬ 
tinctions.  For  real  workers,  the  distinction  between  each  of  these  different  types 
of  offsets  is  nonexistent.  A  layoff  is  a  layoff.  He  urged  participants  to  always 
keep  in  mind  what  the  practical  effects  are  on  workers  and  sub-tier  producers. 

With  this  in  mind,  he  outlined  areas  covered  in  the  paper  where  there  is  some 
common  understanding  of  the  issues.  First,  offsets  are  increasing — although  there 
might  be  disagreement  as  to  the  rate  of  increase.  The  Commerce  Department 
report  shows  indirect  offsets  increasing  more  quickly  than  direct  offsets.  Volun¬ 
tary  marketing  strategies  and  agreements,  which  are  really  not  well  understood, 
also  appear  to  be  increasing.  This  observation  is  based  on  the  increasing  number 
of  such  agreements  reported  in  the  trade  journals.  Offsets  and  similar  types  of 
marketing  strategies  have  become  the  norm  and  are  viewed  as  a  necessary  evil. 

We  also  know  that  we  do  not  know  the  broad  extent  of  the  impact  of  these 
agreements  on  the  U.S.  labor  market  because  of  a  lack  of  reporting  requirements. 
Although  there  are  some  reporting  requirements  on  the  military  side,  reporting 
requirements  in  the  commercial  aerospace  industry  are  woefully  missing.  In  addi¬ 
tion,  the  effects  on  industries  outside  of  aerospace  have  yet  to  be  reported. 

We  further  realize  that  the  outlook  for  aerospace  employment  is  not  promis¬ 
ing.  Earlier  in  the  symposium.  Dr.  Scott  reported  that  up  to  25  percent  of  the 
production  jobs  in  the  industry  could  be  lost  by  the  year  2013.  There  are  other 
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studies  that  indicate  that  offsets  continue  to  have  a  negative,  and  possibly  increas¬ 
ingly  negative,  impact  on  aerospace  production  workers.  Although  some  note 
that  currently  there  is  job  growth,  the  current  economic  boom  could  turn  down 
rapidly  as  a  result  of  the  Asian  crisis.  In  addition,  the  gains  made  in  the  past  few 
years  still  have  not  compensated  for  all  the  jobs  lost  earlier.  The  issue  of  employ¬ 
ment — and  the  pain  of  dislocation — is  still  very  real  for  those  workers  who  have 
lost  their  jobs  or  who  have  found  new  jobs  in  other  industries  at  lower  wages  and 
with  fewer  benefits. 

As  Dr.  Rosen  pointed  out  earlier,  the  aerospace  industry  is  important  because 
it  makes  a  large  contribution  to  the  U.S.  economy.  The  administration  under¬ 
stands  the  importance  of  preserving  and  assisting  the  industry.  Maintaining  the 
health  of  the  aerospace  industry  is  clearly  in  the  national  interest. 

Certainly  other  countries  believe  that  having  an  aerospace  industry  is  in  their 
national  interest.  Countries  such  as  Japan,  China,  and  the  Western  European  na¬ 
tions,  have  well-defined  offset  policies.  As  NATO  expands.  Eastern  European 
countries  are  now  engaging  in  the  offsets  game.  Many  of  these  countries  are 
using  offsets  to  develop  their  aerospace  industry,  in  particular  China. 

Multiple  Effects 

As  a  result,  there  is  concern  over  the  widespread  employment  effects  of  off¬ 
sets  on  both  the  prime  contractors  and  the  subcontractors,  as  well  as  on  those  who 
are  caught  in  the  draft  of  indirect  offsets.  Technology  transfer  is  also  a  concern, 
including  the  possibility  of  taxpayer-funded  research  being  shipped  abroad  to 
increase  the  strength  of  our  competitors.  As  mentioned  earlier,  this  simply  wors¬ 
ens  the  problem  of  global  overcapacity.  National  security  concerns  are  also  im¬ 
portant.  It  is  very  hard  to  distinguish  when  a  technology  is  transferred  to  a  coun¬ 
try  such  as  China  whether  that  technology  will  be  contained  in  the  commercial 
sector  or  used  for  military  purposes.  This  was  especially  well  described  in  a  pre¬ 
sentation  at  the  June  1997  meeting. 

There  is  a  concern  regarding  prime  contractors  versus  sub-tier  suppliers.  A 
presentation  earlier  in  the  symposium  described  what  is  happening  to  the  aero¬ 
space  sub-tier  industries.  The  process  of  sub-tier  companies  being  squeezed  out 
of  the  business  has  a  real  effect  on  jobs.  Mr.  Hermstadt  then  read  three  comments 
from  sub-tier  producers  quoted  in  the  most  recent  Commerce  Department  report 
on  offsets  as  to  the  negative  impact  of  offsets  on  their  business  and  employment. 


No  Governmental  Coordination 

In  addition  to  conflicts  between  private  sector  entities,  there  is  a  lack  of  coor¬ 
dination  between  public  entities.  For  example,  the  FAA  developed  a  proposed 
regulation  concerning  fees  on  the  production  of  “complex  parts  and  subassem¬ 
blies  outside  of  the  United  States.”  One  of  the  purposes  stated  for  the  proposed 
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regulation  was  to  take  advantage  of  lower  labor  costs,  lower  manufacturing  costs, 
and  “fulfilling  certain  aircraft  purchasing  requirements  that  require  a  production 
approval  holder  to  produce  a  percentage  of  the  aircraft  within  the  purchasing 
country.”  This  sounds  like  offsets.  There  is  a  real  question  as  to  whether  or  not 
this  type  of  move  would  have  a  significant  effect  on  certain  other  entities  or 
members  of  U.S.  society.  Mr.  Hermstadt  said  he  believes  it  would  have  such  an 
impact. 


Three  Types  of  Solutions 

There  seem  to  be  three  categories  of  solutions  represented  at  this  sympo¬ 
sium.  The  first  is  the  “do  nothing  is  best”  model.  This  is  analogous  to  a  pilot 
seeing  thunderstorms  ahead  on  the  radar  and  turning  off  the  radar  to  solve  the 
problem.  The  second  category  seems  to  be  a  recommendation  for  more  ad  hoc 
meetings  and  a  call  for  more  information.  This  is  the  approach  taken  recently  by 
the  Trade  Promotion  Coordinating  Committee.  Although  welcoming  the  acknowl¬ 
edgment  of  the  lack  of  data,  Mr.  Hermstadt  argued  that  more  needs  to  be  done. 

He  urged  a  third  solution — a  framework  to  begin  addressing  these  issues.  A 
starting  point  for  such  a  framework,  which  should  be  quickly  put  in  place,  would 
be  a  mechanism  for  acquiring  information  on  offsets  through  regular  reports. 
Although  there  is  already  some  information  required  on  the  military  side,  the 
information  is  insufficient  to  help  us  understand  what  is  happening  on  the  sub-tier 
level.  There  is  virtually  no  information  on  these  issues  as  they  affect  the  commer¬ 
cial  aerospace  industry. 

In  closing,  Mr.  Hermstadt  noted  that  his  paper  contains  additional,  specific 
recommendations.  In  particular,  he  stressed  the  need  for  additional  funds  for  trade 
adjustment  assistance.  Reminding  the  participants  that  the  stakes  are  growing  and 
that  the  pieces  to  the  offset  puzzle  are  becoming  more  difficult  to  identify,  he 
argued  that  the  United  States  can  no  longer  sit  back  and  let  other  nations,  and  the 
hundreds  of  private  parties  involved  in  offsets,  determine  our  future.  It  is  time  for 
the  U.S.  government  to  take  a  strong  leadership  role  in  developing  a  policy  on 
offsets  and  related  employment  and  trade  issues. 

DISCUSSANTS 

Greg  Martin 
Lockheed  Martin 

Mr.  Martin  began  by  agreeing  with  Mr.  Hermstadt  and  other  speakers  that 
competition  has  driven  offset  demands  to  increasing  levels,  both  with  respect  to 
size  and  scope.  In  the  defense  industry,  this  has  been  the  result  of  the  dramatic 
reduction  in  U.S.  government  procurement  and  the  accompanying  increase  in 
competition  for  foreign  sales. 
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Foreign  governments  are  spending  more  and  more  taxpayer  money  on  de¬ 
fense  acquisitions  from  outside  their  borders.  They  need  to  justify  these  expendi¬ 
tures  not  only  to  their  taxpayers  but  their  own  labor  unions,  because  they  are 
shipping  jobs  offshore.  In  many  countries,  labor  unions  are  driving  the  offset 
requirements.  If  the  shoe  was  on  the  other  foot  and  the  United  States  was  pur¬ 
chasing  the  bulk  of  its  defense  products  from  overseas,  U.S.  taxpayers,  defense 
companies,  and  labor  unions  would  all  be  crying  for  strong  offsets.  The  United 
States  does  have  an  offset  program  in  the  form  of  the  “Buy  America  Act,”  which 
requires  that  at  least  50  percent — and  typically  a  much  larger  percent — of  any 
defense  products  purchased  offshore  be  manufactured  in  America.  Neither  de¬ 
fense  companies  nor  unions  oppose  the  “Buy  America  Act”  because  it  does  cre¬ 
ate  jobs  and  business  here  in  United  States. 

Mr.  Martin  pointed  out  that  there  was  a  tremendous  employment  gain  in  the 
1980s  due  to  the  defense  buildup.  Unfortunately,  that  level  of  employment  was 
unsustainable.  With  the  end  of  the  Cold  War  and  the  downturn  in  the  commercial 
sector  in  late  1980s,  employment  fell.  Offsets  had  a  relatively  minor  impact  on 
jobs.  Some  of  the  largest  offset  programs  occurred  during  the  1980s  while  em¬ 
ployment  was  still  growing.  Thus,  critics  cannot  have  it  both  ways  by  claiming 
the  downturn  was  due  to  offsets  but  the  upturn  in  employment  was  not. 

The  defense  sector  today  depends  primarily  on  international  sales  to  keep 
production  lines  open  in  a  number  of  products,  such  as  the  C-130J,  the  F-16,  the 
F-15,  and  a  number  of  helicopters. 

Although  understanding  the  concern  over  a  lack  of  data,  Mr.  Martin  urged 
participants  not  to  minimize  the  significance  of  the  amount  of  data  that  is  already 
being  collected.  Defense  companies  are  providing  a  tremendous  amount  of  de¬ 
tailed  proprietary,  sensitive  data.  It  is  a  substantial  task  for  the  companies  to  put 
this  data  together  and  supply  it  to  the  Commerce  Department. 

He  agreed  that  there  will  be  aerospace  jobs  lost  in  the  future  as  the  industry 
continues  to  eonsolidate.  The  consolidation  is  the  result  of  market  reality,  not  a 
result  of  offsets.  He  disagreed  with  earlier  analyses  stating  that  two-thirds  of  the 
jobs  would  be  lost  because  of  market  access  problems  and  one-third  lost  because 
of  offsets.  The  key  question  is,  if  you  do  away  with  offsets,  what  happens  to  the 
market  access? 

He  expressed  concern  about  the  Commerce  Department’s  use  of  anecdotal 
information  regarding  the  effects  of  offsets  on  subcontractors.  The  government 
goes  to  great  lengths  to  get  hard  data  from  the  defense  prime  contractors.  It  is  thus 
disconcerting  to  see  the  report’s  findings  based  solely  on  unsubstantiated  com¬ 
ments  from  subcontractors.  The  industry  recommends  that  the  Commerce  De¬ 
partment  change  its  methodology  of  collecting  these  data  to  find  out  who  is  really 
being  hurt  by  offsets  and  to  what  degree.  The  comment  from  suppliers  came  at  a 
time  when  the  industry  was  consolidating  and  rationalizing  the  supplier  base. 
Some  of  these  suppliers  may  have  been  dropped  because  of  that  consolidation, 
not  because  of  offsets. 


PROCEEDINGS 


77 


Industry  supports  multilateral  initiatives,  while  not  holding  out  a  lot  of  hope 
that  these  initiatives  will  be  successful.  However,  any  initiatives  and  policies 
must  not  impede  in  any  way  industry’s  ability  to  form  international  relationships. 

Mr.  Martin  closed  by  noting  that  data  are  being  collected  and  a  dialog  is 
continuing.  Industry  supports  both  the  collection  of  data  and  the  dialog  and  is 
happy  to  participate  in  developing  a  plan  to  go  forward  with  multilateral  discus¬ 
sions. 


Thea  Lee 
AFL-CIO 

Dr.  Lee  commented  that  she  thought  Mr.  Herrnstadt’s  paper  was  not  only  a 
persuasive  case  for  the  need  for  action  but  also  a  forceful  call  for  a  strategy  and  a 
coordinated  set  of  initiatives.  The  first  point  Mr.  Hermstadt  made  is  that  the  prob¬ 
lem  is  severe  and  growing.  Problems  include  the  effects  on  workers  and  suppliers 
as  well  as  the  future  impact  of  offsets  packages.  The  second  point  is  that  there  is 
no  other  player  who  can  address  these  issues  other  than  the  government. 


Different  Perceptions 

Industry  clearly  believes  that  offsets  are  not  a  major  problem.  It  is  not  sur¬ 
prising  that  the  issue  is  perceived  differently  by  industry  and  workers.  It  is  an 
issue  of  inconvenience  to  industry.  It  is  a  problem  of  much  greater  significance  to 
workers.  Industry  can  move  production  to  gain  market  access  and  still  earn  a 
profit;  workers  are  left  out.  Dr.  Lee  remains  unconvinced  by  Mr.  Martin’s  argu¬ 
ment  that  the  existence  of  offsets  during  a  time  of  employment  growth  in  the 
1980s  means  that  offsets  had  no  negative  impact  on  employment.  One  must  look 
at  the  impacts  of  offsets,  other  things  being  equal.  It  is  hard  to  argue  that,  when 
companies  are  forced  into  offset  deals,  there  is  not  a  negative  impact  on  at  least 
potential  employment.  This  is  a  different  point  than  looking  at  aggregate  employ¬ 
ment.  She  commented  that  Mr.  Hermstadt’ s  paper  could  emphasize  this  point  by 
analyzing  what  would  have  happened  to  employment  in  the  absence  of  offsets. 


Counterbalancing  other  Governments 

Dr.  Lee  then  went  on  to  the  issue  concerning  government  actions.  The  argu¬ 
ment  is  made  that  U.S.  companies  must  accept  these  deals  imposed  by  foreign 
governments  in  order  to  get  the  business.  If  they  are  not  allowed  to  make  these 
arrangements,  they  will  lose  out  to  companies  from  other  countries.  This  is  cor¬ 
rect  only  in  the  absence  of  some  type  of  U.S.  government  action.  You  cannot 
counter  a  nationalistic  industrial  policy  with  a  laissez  faire  approach.  This  re¬ 
sulted  in  a  mismatch.  You  will  either  have  to  let  market  forces  work  and  gain  the 
efficiency  benefits  or  take  government  action  in  the  presence  of  these  interven- 
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tions  by  other  governments.  This  can  be  done  either  by  negotiating  multilateral 
rules  or  by  countervailing. 


Multilateral  Rules? 

Dr.  Lee  added  that  it  was  heartening  to  hear  industry  representatives  state 
that  they  would  support  multilateral  rules.  However,  without  more  energy  behind 
the  push  for  multilateral  rules,  there  will  be  little  incentive  to  undertake  such 
negotiations.  And  in  the  absence  of  such  multilateral  rules,  the  United  States 
should  be  willing  to  adopt  the  second-best  policy  of  taking  defensive  unilateral 
action. 


A  Commission  Needed 

The  policy  recommendations  described  in  Mr.  Herrnstadt’s  paper  are  both 
modest  and  clear.  A  good  first  step  would  be  the  creation  of  a  government  com¬ 
mission  that  can  gather  information,  coordinate  different  areas  such  as  trade  and 
technology  policy,  and  develop  guidelines  for  multilateral  rules. 

Dr.  Lee  closed  by  commenting  that  we  still  do  not  have  good  information. 
We  need  a  catalog  of  offset  deals  and  their  impact  on  the  supplier  industry.  Ev¬ 
eryone  agrees  that  we  do  not  know  how  much  subcontractors  are  hurt  by  offsets. 
Although  some  information  is  out  there,  the  right  information  is  not  yet  available. 
Gathering  that  information  is  crucial  for  making  informed  decisions.  She  com¬ 
mended  the  National  Academy  of  Sciences  for  bringing  together  the  interested 
parties  at  this  symposium — and  at  the  June  1997  meeting — as  part  of  the  first  step 
in  reaching  consensus  on  this  very  real  problem. 


GENERAL  DISCUSSION 

Brad  Botwin,  U.S.  Department  of  Commerce:  Mr.  Botwin  noted  that  the  Com¬ 
merce  Department’s  Bureau  of  Export  Administration,  where  he  is  the  director 
for  Strategic  Analysis,  appreciates  the  efforts  of  the  prime  defense  contractors  in 
supplying  the  information.  However,  the  information  given  to  the  U.S.  govern¬ 
ment  is  only  a  fraction  of  what  the  companies  give  to  foreign  governments  on 
how  they  have  fulfilled  their  offset  obligations.  The  Commerce  Department  would 
be  happy  to  simply  receive  the  same  information  given  foreign  governments. 
Concerning  subcontractor  data,  the  Commerce  Department  is  updating  and  up¬ 
grading  that  information,  including  a  forum  in  Austin,  Texas,  on  April  1, 1998,  to 
discuss  the  impact  of  offsets  on  subcontractors.  Each  of  the  companies  quoted  in 
the  report  are  legitimate,  high-technology,  financially  stable  suppliers  to  the  U.S. 
industrial  base.  The  companies  had  asked  that  their  names  not  be  used  out  of  fear 
of  repercussions.  He  mentioned  that  the  pain  being  inflicted  on  the  supplier  base 
is  very  real. 
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Sally  Bath,  U.S.  Department  of  Commerce:  Ms.  Bath  noted  that  the  industry  will 
face  a  great  deal  of  change  in  the  future,  including  changes  that  we  cannot  antici¬ 
pate  and  are  not  prepared  to  address  adequately.  Offsets  may  be  last  year’s  prob¬ 
lem.  European  targeting  of  the  supplier  base,  particularly  avionics,  may  be  only 
the  tip  of  the  iceberg.  We  need  to  look  carefully  at  the  manner  in  which  we 
maintain  an  industry  that  everyone  agrees  is  essential. 

Art  Ismay,  Defense  Industry  Offset  Association  and  Rockwell  International:  Mr, 
Ismay  commented  on  the  general  concern  expressed  about  the  lack  of  real  data  as 
to  the  impact  of  offsets  on  employment.  Obtaining  this  information  would  require 
looking  at  proprietary  data.  The  government  does  not  need  to  ask  for  sales  con¬ 
tracts.  The  data  provided  foreign  governments  give  the  specific  details  of  the 
offset  contract  and  how  well  the  company  is  doing  in  meeting  those  requirements. 
This  is  proprietary  data  that  companies  are  reluctant  to  have  revealed  to  their 
competitors.  Companies  would  supply  this  information,  if  required,  but  would 
strongly  resist  having  such  requirements.  In  addition,  the  prime  contractors  do 
not  necessarily  have,  nor  can  they  get,  information  as  to  how  the  offset  require¬ 
ments  affect  employment  among  the  subcontractors.  Labor  unions  might  be  bet¬ 
ter  off  coming  up  with  some  scheme  to  obtain  the  information  more  directly  than 
imposing  a  requirement  on  the  prime  contractors. 

John  Shaw,  Cambridge  Consulting  Group:  Mr.  Shaw  noted  that  there  is  no  con¬ 
sensus  as  to  whether  the  entire  phenomena  of  offsets  is  good,  significant,  or  insig¬ 
nificant.  Government  policy  is  made  in  a  political  context.  Data  are  only  as  good 
as  the  interpretation.  No  matter  how  much  is  collected,  the  information  will  still 
be  used  to  make  the  most  convenient  interpretation.  As  discussed  earlier,  percep¬ 
tions  may  be  more  important  and  bad  data  may  push  out  good  data.  There  will 
never  be  enough  information  in  the  U.S.  government  to  have  a  finality  to  satisfy 
all  the  participants.  It  is  a  resolution  problem,  not  a  data  problem. 

Randy  Barber,  Center  for  Economic  Organizing:  Mr.  Barber  agreed  that  there  is 
a  problem  with  interpretation.  However,  the  lack  of  data  reinforces  suspicion 
about  the  problem.  The  fundamental  argument  from  industry  is  that,  on  net,  offer¬ 
ing  these  types  of  offset  arrangements  creates  more  jobs  than  if  they  were  not 
offered.  The  problem  is  that  there  is  no  way  to  verify  this.  Proprietary  informa¬ 
tion  is  a  legitimate  concern.  However,  the  industry  needs  to  balance  whether  it  is 
more  damaging  to  have  unfounded  suspicions  and  an  information  vacuum,  or  if  it 
is  better  to  have  some  basis  for  making  a  judgment.  At  present,  we  lack  the  infor¬ 
mation  needed  to  determine  whether  these  deals,  which  basically  trade  produc¬ 
tion  for  market  access,  adequately  take  into  account  the  interests  of  workers, 
national  security,  and  the  broader  economy.  Information  is  the  precondition.  The 
fundamental  question  is  whether  these  deals  result  in  a  net  creation  of  jobs.  The 
lack  of  information  means  we  are  trying  to  answer  that  question  in  a  vacuum. 
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Greg  Martin,  Lockheed  Martin:  In  response,  Mr.  Martin  cited  the  example  of  the 
F-16  line,  where  presently  less  than  10  percent  of  the  production  is  for  the  U.S. 
government.  He  asked  what  type  of  data  would  convince  Mr.  Barber  that  offsets 
are  not  saving  those  jobs.  Mr.  Barber  replied  that  may  very  well  be  the  case  in  that 
particular  example. 

Steve  Beckman,  United  Auto  Workers:  To  put  the  offsets  issue  in  perspective,  Mr. 
Beckman  suggested  that  we  consider  the  difference  between  the  auto  and  aero- 
space  industries.  U.S.  auto  companies  are  international  in  scope,  but  they  do  not 
serve  those  foreign  markets  through  exports.  U.S.  auto  companies  moved  produc¬ 
tion  facilities  overseas  because  of  offset  requirements  placed  on  them  in  the  1920s 
and  the  1930s.  The  ability  of  the  auto  industry  to  provide  decent  paying  jobs  for 
workers  was  never  dependent  on  those  exports.  The  companies  prospered  as  their 
international  sales  prospered,  but  employment  in  the  industry  was  based  on  its 
domestic  strength.  This  form  of  national  economic  development  was  the  norm  in 
the  first  half  of  the  twentieth  century. 

Now,  the  norm  is  export-led  development.  The  aerospace  industry  has  grown 
up  in  a  time  when  its  success  depended  on  concentrated  domestic  production  and 
the  export  of  that  production  to  serve  foreign  markets.  A  process  is  now  being 
imposed  on  the  aerospace  industry  over  a  period  of  10-15  years  that  had  been 
imposed  on  the  automotive  industry  over  a  period  of  20-30  years.  Workers  who 
lose  their  jobs  in  this  process  of  internationalization  are  expected  to  think  it  is  a 
great  idea  because  it  is  better  than  if  industry  moved  totally  overseas  to  produce 
for  those  overseas  markets. 

The  reality  is  that  production  is  moving  offshore  because  there  are  barriers  to 
market  access,  not  because  U.S.  products  are  noncompetitive.  Yet  workers  are 
being  told  that  they  have  to  be  competitive  to  succeed  internationally.  That  is  why 
workers  do  not  trust  what  the  companies  tell  them  about  offsets.  Workers  are 
going  to  lose  their  jobs  and  companies  are  going  to  keep  the  profits.  Free  markets, 
we  are  told,  are  the  solution  to  our  economic  problems.  But  if  these  markets  are 
not  open,  we  cannot  continue  to  play  the  game  as  if  they  are — and  that  is  what 
workers  are  being  asked  to  do. 

Owen  Herrnstadt,  International  Association  of  Machinists  and  Aerospace  Work¬ 
ers:  Mr.  Herrnstadt  acknowledged  that  some  information  is  collected  in  the  de¬ 
fense  sector,  but  stated  that  it  needs  to  be  made  more  accessible.  There  is  also  a 
problem  with  proprietary  information.  If  you  are  sitting  on  the  worker’s  side  of 
the  table,  you  have  no  idea  what  the  key  information  is  because  you  are  not 
privileged  to  the  details  of  the  contract.  The  defense  industry  slammed  a  congres¬ 
sional  proposal  to  require  a  “good  faith  estimate”  from  defense  contractors  as  to 
how  much  work  would  be  kept  in  the  United  States.  Mr.  Herrnstadt  argued  that 
this  was  a  very  modest  proposal.  Although  the  comments  made  at  this  sympo- 
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sium  have  been  refreshing,  he  expressed  hope  that  the  industry  would  review  its 
position  as  to  what  type  of  general  information  could  be  released. 

The  administration  must  also  provide  leadership  on  this  issue.  There  has  been 
a  long  and  fruitful  effort  on  protecting  intellectual  property.  The  trade-related 
problems  such  as  offsets  deserve  a  similar  level  of  attention — not  only  in  aero¬ 
space  but  in  other  industries  as  well.  Mr.  Herrnstadt  closed  by  thanking  the  Na¬ 
tional  Academy  of  Sciences  for  facilitating  the  dialog  on  this  issue.  He  noted, 
however,  that  action,  not  just  dialog,  is  needed. 
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INTRODUCTION 

An  offset  is  a  provision  in  an  international  export  transaction  that  commits 
the  seller  firm  to  provide  technology,  to  procure  locally  produced  components,  or 
to  provide  other  forms  of  technical  and  other  assistance  to  firms  in  the  purchaser 
nation  that  go  beyond  those  deemed  economically  necessary  to  support  the  sale. 
Offsets  typically  are  undertaken  by  the  selling  firm  in  response  to  formal  or  infor¬ 
mal  demands  made  by  the  government  of  the  purchasing  nation.  Although  the 
term  has  been  applied  mainly  to  exports  of  military  systems  by  U.S.  producers,  a 
number  of  examples  exist  of  similar  provisions  in  U.S.  firms’  export  of  civilian 
products,  especially  when  these  products  are  capital-  and  technology-intensive 
goods  that  are  purchased  by  state-owned  or  state-controlled  firms.  Thus,  provi¬ 
sions  in  commercial  transactions  that  closely  resemble  offsets  are  common  in 
export  markets  for  telecommunications  equipment,  power  generation  equipment, 
and  commercial  aircraft  and  engines.  Nevertheless,  care  must  be  taken  in  describ¬ 
ing  all  collaborative  activities  undertaken  by  U.S.  exporters  of  these  and  other 
commercial  products  as  offsets.  As  I  point  out  below,  a  number  of  strictly  eco¬ 
nomic  factors  also  are  driving  increased  collaboration  with  foreign  firms  in  many 
of  these  industries. 

As  this  last  statement  points  out,  the  definition  of  an  offset  is  often  very 
difficult,  and  (especially  in  commercial  exports)  the  perception  of  direct  or  indi¬ 
rect  government  pressure,  the  central  defining  characteristic  of  an  offset,  is  often 
in  the  eye  of  the  beholder  rather  than  in  objective  data  or  other  indicators.  An¬ 
other  difficult  issue  in  the  measurement  of  the  magnitude  and  economic  effects  of 
offsets  is  the  distinction  between  “direct”  and  “indirect”  offsets.  Direct  offsets 
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generally  are  defined  to  be  transactions  that  are  related  to  the  specific  product 
being  exported.  In  the  case  of  a  military  aircraft,  direct  offsets  may  involve  com¬ 
mitments  by  the  U.S.  exporter  to  purchase  a  fixed  percentage  of  the  components 
(typically  measured  by  their  value)  for  the  systems  being  sold  to  a  foreign  nation 
from  firms  located  in  that  nation.  Indirect  offsets,  by  contrast,  involve  commit¬ 
ments  by  the  exporter  to  either  purchase  unrelated  products  or  to  provide  other 
forms  of  technical  or  commercial  assistance  to  firms  in  the  purchasing  nation  that 
are  valued  at  some  percentage  of  the  export  sale.  Needless  to  say,  the  measure¬ 
ment  and  analysis  of  indirect  offsets  is  considerably  more  challenging  than  is  true 
of  direct  offsets. 

Offsets  and  similar  provisions  have  been  important  features  of  U.S.  military 
and  civil  aerospace  exports  for  much  of  the  postwar  period.  At  least  28  U.S. 
aircraft  and  missile  systems  were  manufactured  by  foreign  firms  under  “co-pro¬ 
duction”  agreements  during  1947”1980,  and  more  recent  estimates  (U.S.  Office 
of  Management  and  Budget,  1990)  of  offsets  as  a  percentage  of  U.S.  foreign 
military  sales  range  as  high  as  98  percent  (that  is,  nearly  the  entire  value  of  the 
export  sale  is  being  offset  by  countervailing  purchases  or  transfers).  On  the  com¬ 
mercial  side,  virtually  no  new  large  commercial  transport  or  engine  for  such  air¬ 
craft  has  been  developed  and  manufactured  since  the  1970s  without  significant 
participation  by  non-U.S.  firms  in  technology  development,  manufacturing,  or 
marketing. 

Offsets  resemble  other  forms  of  “countertrade,”  and  they  are  similarly  ineffi¬ 
cient  and  trade  distorting  from  an  economic  perspective.  By  substituting  various 
forms  of  barter  for  monetary  transactions,  they  reduce  the  efficiency  of  markets 
and  distort  trade  flows.  But  the  trade-distorting  effects  of  aerospace  offsets  are 
not  the  primary  reason  for  concern  among  executive  branch  and  congressional 
policy  makers.  Instead,  offsets  are  seen  as  a  cause  of  potentially  welfare-reduc¬ 
ing  employment  effects  and  technology  transfer  to  foreign  firms.  U.S.  aerospace 
workers,  among  the  best-paid  manufacturing  workers  in  the  U.S.  economy,  are 
alleged  to  be  losing  employment  opportunities  because  of  the  actions  of  U.S. 
firms  and  foreign  governments  to  “export  jobs”  in  this  high-wage  industry  through 
offsets.  In  addition,  the  transfers  of  aerospace  technologies  to  foreign  firms  are 
asserted  to  be  strengthening  foreign  competitors  to  U.S.  firms,  reducing  future 
U.S.  competitiveness  and  the  strength  of  the  U.S.  defense  industrial  base.  Finally, 
the  transfers  of  “dual-use”  technologies  through  military  and  commercial  offsets 
may  be  strengthening  firms  in  nations  that  could  be  military  adversaries  in  the 
future,  thereby  weakening  national  security. 

The  issues  raised  by  aerospace  offsets  are  as  complex  as  they  are  emotional. 
In  this  paper  I  can  do  little  more  than  survey  these  issues  in  a  summary  fashion, 
noting  the  origins  and  the  factors  driving  the  growth  of  military  and  commercial 
offsets.  Immediately  below,  I  discuss  the  factors  that  have  contributed  to  the 
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growth  of  international  collaboration  in  military  and  civilian  aerospace.  I  follow 
this  survey  with  a  summary  and  assessment  of  the  policy  questions  created  by 
collaboration  in  military  and  civil  aerospace.  The  conclusion  suggests  some  alter¬ 
natives  for  consideration  by  policy  makers  in  addressing  the  difficult  trade-offs 
and  consequences  of  offsets. 

Overall,  it  is  difficult  to  make  a  credible  case  that  offsets  in  both  military  and 
commercial  aerospace  account  for  any  but  a  small  fraction  of  the  sharp  declines 
in  aerospace  employment  since  the  1980s.  Indeed,  the  available  evidence  sug¬ 
gests  that  indirect  offsets  now  play  a  more  prominent  role  in  military  exports, 
which  makes  it  even  more  difficult  to  establish  a  connection  between  these  provi¬ 
sions  and  employment  losses  in  U.S.  aerospace.  Moreover,  the  effects  of  offset- 
related  technology  transfer  on  the  fortunes  of  U.S.  prime  contractors  in  military 
and  commercial  airframes,  avionics,  or  engines  are  very  difficult  to  identify.  Al¬ 
though  little  or  no  quantitative  evidence  has  been  collected  on  this  issue,  anec¬ 
dotal  evidence  suggests  that  the  negative  consequences  of  offsets  and  similar 
transactions  may  be  greatest  among  the  U.S.  firms  that  supply  the  prime  contrac¬ 
tors. 

But  here  and  elsewhere  in  aerospace,  the  most  sensible  policies  to  address 
offsets  are  those  that  are  desirable  on  other  grounds.  These  include  continued 
efforts  by  U.S.  negotiators  to  reduce  the  incidence  of  trade-distorting  require¬ 
ments  in  foreign  government  purchases,  continued  pressure  by  U.S.  negotiators 
to  reduce  foreign  government  subsidization  of  “national  champions,”  and  poli¬ 
cies  that  support  adjustment  by  U.S.  workers  faced  with  intensified  foreign  com¬ 
petition.  Rather  than  developing  a  specific  set  of  policies  to  address  offsets,  the 
most  sensible  course  of  action  seems  to  be  one  of  pursuing  liberalization  in  inter¬ 
national  trade  and  investment,  while  strengthening  the  weak  infrastructure  of  pub¬ 
lic  support  for  worker  adjustment  in  this  economy. 

ORIGINS  AND  GROWTH  OF  OFFSETS 

In  this  section  I  summarize  the  postwar  development  of  formal  and  informal 
offsets  in  the  commercial  and  military  aerospace  sectors.  As  this  very  short  his¬ 
tory  points  out,  military  aerospace  offsets  have  from  their  inception  been  closely 
linked  to  broader  U.S.  political  and  national  security  objectives.  Indeed,  offsets 
are  to  a  substantial  degree  a  creation  of  postwar  U.S.  military  export  policy.  This 
short  narrative  also  should  make  clear  the  complex  interdependency  between  off¬ 
set-related  and  other  trends  in  the  military  and  commercial  portions  of  the  U.S. 
aerospace  industry.  The  growth  of  military  aircraft  offsets  contributed  to  the  sub¬ 
sequent  increase  in  foreign  participation  in  U.S.  commercial  airframe  and  engine 
development  and  manufacture,  and  vice  versa. 
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Military  Offsets 


Co-Production  Agreements 

During  the  early  postwar  period,  the  U.S.  government  made  extensive  use  of 
co-production  agreements  in  weapons  sales  to  allies.  Under  the  terms  of  such 
agreements,  all  or  a  substantial  portion  of  the  assembly  of  the  weapons  system 
purchased  by  a  foreign  government  was  produced  by  firms  in  the  foreign  nation. 
By  guaranteeing  that  a  portion  of  the  costs  of  a  purchase  of  U.S.  weapons  would 
remain  within  their  nation  in  the  form  of  domestic  employment  or  manufacturing 
activity,  such  agreements  made  these  purchases  more  attractive  to  foreign  gov¬ 
ernments.  Co-production  agreements  also  contributed  to  the  reconstruction  of  the 
European  and  Japanese  economies  during  the  1950s  and  promoted  commonality 
in  the  equipment  used  by  Cold  War  allies.  In  addition,  of  course,  by  expanding 
markets  for  U.S.  military  equipment,  co-production  agreements  lowered  the  unit 
costs  of  weapons  systems  purchased  by  the  U.S.  military. 

Between  1947  and  1980,  at  least  44  different  weapons  systems,  28  of  which 
were  aircraft,  missiles,  or  rotorcraft,  were  produced  by  foreign  firms  in  20  or 
more  countries  under  licenses  granted  by  U.S.  producers.  Until  the  late  1970s,  co¬ 
production  agreements  did  not  involve  transfers  of  systems  design  data  for  these 
weapons.  In  most  cases,  licensed  co-production  began  with  the  assembly  by  for¬ 
eign  firms  of  knockdown  kits  from  U.S.  producers,  followed  by  expansion  in  the 
range  of  locally  produced  components  for  incorporation  into  a  weapons  system. 

Because  they  rarely  included  joint  development  or  design  activities,  the  co¬ 
production  agreements  of  the  1947—1980  period  transferred  little  by  way  of  the 
design  and  systems  integration  skills  needed  for  independent  entry  into  the  devel¬ 
opment  and  manufacture  of  military  or  civilian  aircraft.  But  the  aerospace  indus¬ 
tries  of  such  nations  as  Great  Britain,  France,  Japan,  and  West  Germany  retained 
formidable  scientific  and  technological  capabilities — World  War  II  had  destroyed 
production  capacity,  but  had  done  little  to  permanently  damage  the  skills  of  the 
scientific  and  technical  work  force  in  these  nations.  As  a  result,  co-production 
agreements  contributed  to  growth  in  production  capacity  in  weapons  systems  and 
components  in  both  Western  Europe  and  Japan  and  enabled  these  industries  to 
more  fully  utilize  their  long-established  technical  capabilities.  Their  interest  in 
utilizing  the  technical  and  production  capacity  that  co-production  agreements 
helped  restore,  as  well  as  dissatisfaction  with  the  quality  and  quantity  of  technol¬ 
ogy  transferred  through  these  agreements,  led  European  and  Japanese  firms  and 
their  governments  to  demand  a  greater  role  in  joint  development  and  design  of 
components  and  systems  during  the  1970s  and  1980s.  Congressional  passage  of 
the  Nunn-Roth-Wamer  amendment  in  1986  created  additional  opportunities  for 
transatlantic  collaboration  in  weapons  development. 

These  forces  contributed  to  the  growth  of  offset  agreements,  which  in  many 
cases  supplemented  or  replaced  the  co-production  arrangements  that  had  charac- 
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terized  the  weapons  sales  of  the  early  postwar  period.  Rather  than  licensed  as¬ 
sembly  of  the  weapons  system,  these  offset  agreements  provided  for  manufacture 
(and  in  some  cases,  development)  by  domestic  firms  in  the  foreign  purchaser 
nation  of  components  for  a  portion  of  the  aircraft  purchased  for  domestic  use  and, 
in  some  cases,  for  a  portion  of  the  entire  production  of  the  particular  aircraft. 
Thus,  in  the  “sale  of  the  century”  in  1976,  General  Dynamics  agreed  to  assign  a 
major  production  role  for  its  F-16  fighter  aircraft  to  domestic  firms  in  prospective 
purchaser  nations.  This  role  included  the  production  of  components  for  the  air¬ 
craft  sold  to  European  nations  as  well  as  for  the  aircraft  sold  to  the  U.S.  Air  Force. 
European  producers  in  Norway,  The  Netherlands,  Belgium,  and  Denmark  were 
offered  40  percent  of  the  value  of  production  for  the  aircraft  purchased  by  their 
respective  armed  services,  as  well  as  10  percent  of  the  value  of  production  of  the 
aircraft  purchased  by  the  U.S.  Air  Force  and  15  percent  of  the  value  of  production 
of  aircraft  purchased  by  other  governments. 

For  much  of  the  1970s  and  1980s,  Defense  Department  policy  treated  the 
negotiation  of  offsets  as  an  issue  to  be  handled  by  U.S,  military  exporters,  subject 
to  government  approval  of  any  export  licenses  for  sensitive  technologies.  These 
laissez-faire  policies  were  altered  by  the  Bush  administration’s  announcement  in 
April  1990  that  “certain  offsets  for  military  exports  were  economically  inefficient 
and  market  distorting”  (U.S.  Office  of  Management  and  Budget,  1990:23”24). 
The  revised  policy  announced  by  the  Bush  administration  gave  the  federal  gov¬ 
ernment  the  right  to  review  offset  arrangements  negotiated  by  U.S.  military  ex¬ 
porters.  The  new  policy  led  the  Defense  Department  to  restrict  offsets  in  the  1990 
negotiations  over  the  sale  of  F/A-18  aircraft  to  the  Republic  of  Korea:  Offsets 
were  limited  to  30  percent  of  the  total  value  of  the  transaction,  not  including  the 
estimated  value  of  the  production  offsets.  These  restrictions  may  have  influenced 
the  South  Korean  government’s  decision  to  purchase  the  F-16  rather  than  the  F/ 
A- 18, 

An  even  more  celebrated  episode  in  the  recent  history  of  offsets,  of  course,  is 
the  U.S.-Japanese  FSX/F-2  fighter  aircraft  co-development  agreement.  This  epi¬ 
sode  reveals  the  complexities  of  the  domestic  politics  that  now  underpin  and 
influence  international  offset  agreements,  Japan’s  Self-Defense  Forces  have  for 
decades  purchased  U.S.  fighter  aircraft,  and  a  long  list  of  these  aircraft  have  been 
manufactured  in  Japan  under  co-production  agreements.  Just  as  was  the  case  in 
Western  Europe,  however,  domestic  Japanese  aerospace  firms  began  pressuring 
the  Japanese  government  for  a  larger  role  in  the  development  and  design  of  future 
military  aircraft,  and  in  the  late  1980s  advocated  the  independent  development  of 
an  “all-Japanese”  fighter  aircraft.  Japan’s  defense  and  foreign  ministries  resisted 
this  pressure  for  both  economic  and  political  reasons,  U.S.  government  negotia¬ 
tors  insisted  on  a  collaborative  arrangement  between  U.S.  and  Japanese  firms, 
and  a  compromise  was  announced  in  1987.  The  next-generation  Japanese  fighter 
aircraft,  then  known  as  the  FSX,  would  be  developed  jointly  by  General  Dynam- 
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ics  (based  on  an  extensive  modification  of  the  F-16)  and  powered  by  a  U.S.  mili¬ 
tary  aircraft  engine. 

The  announcement  of  the  FSX  project  created  considerable  political  contro¬ 
versy  in  the  United  States.  Critics  of  the  agreement  argued  that  it  would  result  in 
the  transfer  of  critical  dual-use  technologies  to  Japanese  firms  whose  capabilities 
in  the  commercial  aircraft  industry  would  be  strengthened.  Some  also  criticized 
the  agreement  for  its  failure  to  provide  for  reciprocal  access  by  U.S.  firms  to 
jointly  developed  technologies  resulting  from  the  project.  Much  of  this  contro¬ 
versy  reflected  the  high  pitch  of  “Japan  bashing”  in  U.S.  political  debate  in  1987- 
1988,  as  U.S.  firms  in  many  industries  seemed  to  be  under  severe  competitive 
pressure  from  Japanese  enterprises.  But  in  other  respects,  the  controversy  over 
the  FSX  reflected  the  growing  political  saliency  of  offset  and  related  technology 
transfer  provisions  of  U.S.  military  exports,  especially  as  the  Cold  War  was  end¬ 
ing.  No  longer  were  these  arrangements  judged  solely  in  terms  of  their  geopoliti¬ 
cal  or  national  security  implications.  In  the  post-Cold  War  era,  the  consequences 
of  offsets  for  domestic  employment,  competitiveness,  and  economic  welfare  had 
for  the  first  time  become  a  topic  of  congressional  debate. 

After  much  discussion,  a  revised  U.S.-Japanese  agreement  for  the  develop¬ 
ment  of  what  became  known  as  the  F-2  was  signed  in  1988.  The  co-development 
project  has  progressed  slowly  (a  prototype  F-2  flew  in  1995),  and  estimated  de¬ 
velopment  costs  now  appear  closer  to  $4  billion  than  the  original  $1.1  billion 
estimate  of  1987.  The  entire  project,  all  of  which  is  funded  by  the  Japanese  gov¬ 
ernment,  is  now  projected  to  cost  $14  billion,  $10.3  billion  of  which  is  associated 
with  production — individual  F-2  aircraft  will  cost  $80  million  (U.S.  General  Ac¬ 
counting  Office,  1997;  for  earlier  estimates  of  development  cost  overruns,  see 
U.S.  General  Accounting  Office,  1992).  Government  officials  in  both  countries 
view  the  project  as  an  overly  ambitious  first  attempt  at  co-development  among 
firms  that  lack  a  history  of  such  activities.  Despite  the  considerable  political  capi¬ 
tal  invested  by  U.S.  negotiators  in  gaining  access  by  U.S.  firms  to  “flowbacks”  of 
Japanese-developed  technologies  that  were  based  on  U.S.  technical  data,  accord¬ 
ing  to  the  U.S.  General  Accounting  Office  (1997),  few  U.S.  firms  have  expressed 
interest  in  these  technologies.  Thus  far,  experts  view  the  F-2  project  as  providing 
modest  support  for  Japanese  aircraft  firms’  system  integration  capabilities,  but 
there  are  few  examples  of  commercially  relevant  technology  transfer  from  U.S. 
firms  to  the  Japanese  participants  through  this  venture. 

It  is  important  to  note  that  foreign  sellers  of  weapons  systems  to  the  U.S. 
military  services  have  to  meet  a  number  of  performance  requirements  whose  ef¬ 
fects  closely  resemble  those  of  offsets.  “Buy  American”  requirements  are  com¬ 
monly  inserted  into  appropriations  for  major  weapons  systems  by  Congress, 
which  handicap  foreign  bidders  for  contracts  within  such  programs.  Purchases  by 
the  U.S.  military  of  “large,”  assembled  weapons  systems,  such  as  the  Harrier 
aircraft,  the  Ptarmigan  military  radio  system,  or  even  the  Beretta  military  side- 
arm,  all  have  contained  stringent  requirements  for  final  assembly  of  the  products 
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in  North  American  facilities,  often  by  U.S.  firms.  These  provisions  are  no  less 
trade-distorting  than  the  offset  requirements  of  other  nations. 


Data  on  Trends  in  Military  Ojfsets 

Despite  (or  possibly,  because  of)  their  increasing  political  sensitivity,  data  on 
the  economic  significance  of  military  offsets  are  very  scarce.  The  U.S.  Office  of 
Management  and  Budget  (1990)  collected  data  on  offsets  during  1980-1987, 
which  are  reproduced  in  Table  1.  More  recent  data  on  offsets,  also  included  in 
Table  1,  have  been  published  in  a  recent  study  by  the  U.S.  Department  of  Com¬ 
merce  (1996).  All  of  these  studies  aggregate  all  military  export  transactions  in 
reporting  the  incidence  of  offsets  and  therefore  do  not  allow  for  a  separate  analy¬ 
sis  of  the  role  of  offsets  in  exports  of  military  aerospace  products,  as  opposed  to 
electronics  or  other  weapons  systems. 

These  data  support  three  broad  conclusions: 

1)  They  are  very  sensitive  to  the  inclusion  or  exclusion  of  individual  transac¬ 
tions.  As  the  1996  Commerce  Department  study  notes,  the  exclusion  of  two  large 
military  export  sales  from  its  1993  data  on  offsets  would  shift  the  reported  per¬ 
centage  of  U.S.  military  exports  accounted  for  by  offsets  from  34.4  percent  to 
more  than  69  percent. 

2)  The  data  for  1980-1987  are  similarly  sensitive  to  the  inclusion  or  exclu¬ 
sion  of  specific  transactions.  Despite  these  flaws,  a  comparison  of  the  data  in 
Table  1  suggests  no  strong  upward  trend  in  the  share  of  U.S,  military  exports 


TABLE  1  Military  Exports  and  Offsets,  1980-1994 


Year 

Exports 
(millions  of 
current  $) 

Offset 
Obligations 
(millions  of 
current  $) 

Offsets  as 
Percentage 
of  Exports 

1980 

6,541 

3,611 

55.2 

1981 

2,195 

87.6 

1982 

2,594 

1983 

8,703 

4,471 

51.4 

1984 

5,523 

41.3 

1985 

2,434 

1986 

1,047 

47.4 

1987 

2,987 

98.3 

1993 

13,945 

4,794 

34.4 

1994 

4,792 

2,049 

42.8 

SOURCES:  U.S.  Office  of  Management  and  Budget  (1990);  U.S.  Department 
of  Commerce  (1996). 
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accounted  for  by  offsets.  Indeed,  if  anything,  these  data  suggest  a  modest  down¬ 
ward  trend.  For  the  entire  1980—1987  period,  offsets  averaged  57.2  percent  of 
military  exports,  whereas  for  1993-1994,  offsets  accounted  for  36.5  percent  of 
exports  (the  Commerce  Department  study’s  reported  an  average  of  54.8  percent 
for  the  1993-1994  period  that  arbitrarily  excludes  two  large  military  export  sales 
to  Taiwan  and  Saudi  Arabia,  without  any  justification). 

3)  The  importance  of  indirect  offsets,  which  by  definition  affect  exports  and 
employment  outside  of  the  aerospace  sector,  appears  to  have  increased.  The  Of¬ 
fice  of  Management  and  Budget  study  of  offsets  during  1980-1987  found  that 
direct  offsets  accounted  for  37  percent  and  indirect  offsets  41  percent  of  all  offset 
agreements  (by  value).  The  Commerce  Department’s  1996  study  concluded  that, 
during  1993-1994,  direct  offsets  accounted  for  31  percent  and  indirect  offsets  62 
percent  of  all  offset  agreements  by  value. 

These  data  are  hardly  definitive,  but  they  suggest  that  direct  offsets  are  de¬ 
clining  in  importance  and  indicate  either  a  decline,  or  at  a  minimum,  no  evidence 
of  increased  offsets  in  recent  U.S.  military  exports.  A  1996  report  by  the  U.S. 
General  Accounting  Office  of  offsets  in  U.S.  military  exports  to  the  major  pur¬ 
chasers  of  U.S.  weapons  systems  in  Western  Europe,  the  Middle  East,  and  Asia, 
however,  reaches  the  opposite  conclusion,  asserting  that  “Demands  for  offsets  in 
foreign  military  procurement  have  increased  in  selected  countries.”  The  basis  for 
this  assertion  is  unclear — the  General  Accounting  Office  (GAO)  report  relied 
largely  on  case  studies  and  interviews.  This  methodology  means  that  the  GAO 
report’s  conclusions  could  reflect  pressures  and  conditions  imposed  on  potential 
export  sales  that  U.S.  firms  rejected,  rather  than  the  offset  content  of  export  sales 
actually  made — the  report  fails  to  make  a  clear  distinction  on  this  point. 

The  GAO  report  also  indicates  that  indirect  offsets  are  more  common  in 
military  exports  to  newly  industrializing  and  developing  economies  by  a  com¬ 
parison  with  the  industrial  economies  of  Western  Europe  or  Canada.  This  con¬ 
trast  reflects  the  far  more  highly  developed  armaments  industries  in  the  industrial 
economies,  which  now  are  anxious  for  additional  work.  The  NICs  and  develop¬ 
ing  economies,  however,  have  smaller  armaments  industries  and  (in  many  cases) 
broader  developmental  objectives  associated  with  their  offset  strategics.  But  this 
contrast  has  two  implications:  (1)  As  U.S.  arms  exports  are  directed  to  newly 
industrialized  and  industrializing  economies,  rather  than  to  NATO  allies,  one 
might  anticipate  a  continuing  rise  in  indirect  offsets,  relative  to  direct  offsets,  in 
the  near  term;  and  (2)  in  the  longer  term,  if  the  newly  industrialized  and  industri¬ 
alizing  economies  do  pursue  the  development  of  indigenous  armaments  indus¬ 
tries,  their  demands  for  offsets  may  shift  from  indirect  to  direct  offsets. 


International  Collaboration  in  Civil  Aerospace 

There  is  no  clear  equivalent  to  offsets  in  the  commercial  aerospace  industry, 
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although  many  observers  agree  that  governments  often  play  an  important  role  in 
demanding  concessions  as  part  of  their  purchases  of  large  commercial  transports. 
The  pervasive  international  collaboration  that  now  characterizes  the  development, 
production,  and  marketing  of  large  commercial  transports  has  a  more  complex  set 
of  causes  than  government  pressure  alone.  Among  these  causes,  of  course,  is  the 
legacy  of  previous  co-production  and  offset  agreements  associated  with  foreign 
purchases  of  U.S.  military  aerospace  products.  And  the  currently  high  levels  of 
international  collaboration  in  civil  aerospace  are  likely  to  produce  additional  pres¬ 
sures  for  direct  and  indirect  offsets  in  future  U.S.  military  exports.  In  this  subsec¬ 
tion,  I  review  the  development  of  international  collaboration  in  civil  aerospace  so 
as  to  provide  some  context  for  these  statements. 

The  large  commercial  transport  industry  consists  of  two  large  manufacturing 
sectors — engines  and  airframes.  With  the  exception  of  some  large  Japanese  aero¬ 
space  firms  (Mitsubishi  Heavy  Industries  and  Kawasaki  Heavy  Industries),  most 
major  manufacturers  of  airframes  do  not  engage  in  engine  production,  and  vice 
versa.  Moreover,  since  the  early  1970s,  large  commercial  transport  airframes  have 
been  designed  to  accommodate  more  than  one  engine  design  within  a  given  thrust 
class.  The  technological  linkages  between  the  engine  and  airframe  industries  re¬ 
main  critical — development  of  a  new  class  of  transports  typically  requires  the 
introduction  of  a  new  class  of  engines — but  the  economic  interdependence  of 
individual  engine  and  airframe  manufacturers  has  if  anything  declined  within  the 
large  commercial  transport  industry  during  the  past  25  years.  Accordingly,  I  dis¬ 
cuss  trends  in  international  trade  and  market  structure  for  each  of  these  segments 
separately  and  follow  this  with  a  brief  overview  of  another  important  segment  of 
the  U.S.  industry,  suppliers  of  components  and  subassemblies. 


Airframes 

In  1996,  U.S,  producers  of  airframes  (SIC  3721),  which  includes  large  com¬ 
mercial  transports  and  international  trade  data  that  are  dominated  by  large  com¬ 
mercial  transports)  exported  goods  valued  at  $19.0  billion,  a  sharp  increase  from 

1995  exports  of  $13.9  billion  and  slightly  above  1994  exports  of  $18.81  billion 
(Table  2).  U.S.  imports  of  these  products  amounted  to  $3.9  billion  in  1996,  up  by 
8  percent  from  their  1995  level  of  $3.65  billion  (unpublished  data,  International 
Trade  Administration,  U.S.  Department  of  Commerce,  1997).  Valued  in  current 
dollars,  exports  display  little  strong  upward  or  downward  trend  during  the  1989- 

1996  period,  a  period  characterized  by  sharp  cutbacks  in  U.S.  defense  spending 
and  wide  fluctuations  in  orders. 

The  forces  that  have  led  to  increased  international  collaboration  in  airframe 
development,  production,  and  marketing  (see  below)  have  also  reduced  the  num¬ 
ber  of  firms  engaged  in  overall  design,  systems  integration,  final  assembly,  and 
marketing  of  large  commercial  transports.  Since  1985,  when  Lockheed  ceased 
production  of  the  L-1011,  there  have  been  three  producers  of  large  commercial 
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TABLE  2  Aircraft  Exports  and  Imports,  1989-1996  (billions  of  current  year 
dollars) 

1989  1992  1993  1994  1995  1996 


Aircraft  exports 
Aircraft  imports 

Engines  and  parts  exports 
Engines  and  parts  imports 

Aircraft  parts  and 
equipment  exports 
Aircraft  parts  and 
equipment  imports 


14.3 

26.3 

21.3 

2.8 

3.9 

3.7 

6.6 

6.7 

0.2 

3.9 

5.8 

5.2 

8.7 

9.1 

9.1 

2.9 

3.1 

2.4 

18.8 

13.9 

19.0 

3.7 

3.7 

3.9 

6.4 

6.1 

6.8 

5.3 

4.7 

5.6 

9.4 

10.0 

11.5 

2.5 

2.5 

3.3 

airframes:  Boeing,  McDonnell  Douglas,  and  Airbus  Industrie  of  Western  Europe, 
a  consortium  of  British,  French,  German,  Spanish,  and  Dutch  aerospace  firms. 
The  merger  of  Boeing  and  McDonnell  Douglas  has  reduced  this  number  to  two. 
Since  the  mid-1970s,  the  market  share  of  U.S.  airframe  producers,  whether  mea¬ 
sured  in  terms  of  orders,  deliveries,  or  order  backlogs,  has  declined  from  more 
than  80  to  60-70  percent.  Much  of  this  decline  in  U.S.  market  share  was  absorbed 
by  McDonnell  Douglas. 

The  importance  of  military-civil  “spillovers,”  technologies  developed  for 
military  aircraft  and  subsequently  applied  to  civilian  products,  has  declined  sig¬ 
nificantly  in  airframes  during  the  past  40  years.  But  military  markets  still  account 
for  a  substantial  portion  of  the  revenues  of  the  major  U.S.  airframe  manufactur¬ 
ers.  In  1993,  20  percent  of  Boeing’s  products  and  60  percent  of  McDonnell 
Douglas’s  products  (by  value)  were  sold  to  the  U.S.  government,  primarily  to  the 
military  services  (U.S.  Department  of  Commerce,  1994).  Moreover,  for  much  of 
the  past  decade,  sales  trends  in  military  and  civil  airframe  markets  have  offset  one 
another — during  1985-1991,  defense  aerospace  shipments  declined  at  an  average 
rate  of  2  percent  per  year,  but  commercial  aerospace  shipments  grew  at  an  aver¬ 
age  rate  of  1 1  percent  per  year. 

Table  3  presents  the  market  outlook  for  airframe  manufacturers,  based  on 
recent  forecasts  by  the  Boeing  Commercial  Aircraft  Company.  The  data  confirm 
a  long-standing  trend  of  slower  growth  in  passenger  traffic  in  the  industrial  na¬ 
tions  of  Europe  and  North  America,  combined  with  relatively  rapid  traffic  growth 
in  the  developing  and  newly  industrialized  nations  of  Asia  and  elsewhere  (see 
Table  4).  Passenger  traffic  in  the  Asia-Pacific  region,  characterized  by  rapid  rates 
of  economic  growth  and  a  relatively  underdeveloped  intra-regional  airline  net¬ 
work,  is  projected  to  grow  more  rapidly  than  traffic  in  any  other  region.  Within 
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TABLE  3  Projected  Airframe  Demand  (including 
replacement),  1997-2006 

Region 

Number  of  Aircraft  Deliveries 
(%  of  total  forecast  deliveries) 

North  America 

2,460  (33.8) 

Asia-Pacific 

1,750  (24.0) 

Western  Europe 

2,070  (28.4) 

Rest  of  world 

1,000(13.7) 

SOURCE:  Boeing  Commercial  Aircraft  Company  (1997). 


TABLE  4  Projected  Annual  Growth  in  Passenger  Seat 
Miles,  1997-2006  (in  percent) 


Region 

Projected  Annual 
Growth  of  Revenue 
Passenger  Miles 

China  and  Hong  Kong 

9.6 

Commonwealth  of  Independent  States 

8.6 

South  America 

7.1 

Japan  and  Korea 

6.8 

Southeast  Asia 

6.5 

Central  America 

5.9 

Africa 

5.5 

Southwest  Asia 

5.4 

Europe 

5.2 

Middle  East 

4.7 

North  America 

4.2 

Oceania 

3.9 

this  region,  the  domestic  air  traffic  network  of  China  is  likely  to  grow  rapidly  and 
(combined  with  the  low  level  of  development  of  domestic  Chinese  air  transport) 
may  propel  China  to  a  position  as  the  largest  single  market  for  large  commercial 
transport  in  the  world  by  the  year  2000  (see  Domheim,  1994).  The  most  recent 
market  study  by  the  U.S.  Department  of  Commerce  (1994)  projects  that  China 
will  purchase  more  than  $40  billion  in  new  aircraft  during  the  next  two  decades. 

These  market  projections  cover  only  “large”  (80  passengers  and  more)  com¬ 
mercial  air  transports.  Although  U.S.  firms  remain  active  in  the  development  and 
production  of  turbojet-  and  piston-powered  business  and  general  aviation  air- 
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craft,  they  have  had  little  success  in  small,  short-  and  medium-range  commuter 
(20-40  seats)  transports.  The  U.S.  firm  that  was  most  active  in  this  segment, 
Fairchild  Aviation,  entered  into  a  joint  venture  with  Saab  Aircraft  in  1980  that 
introduced  the  SF-340.  The  joint  venture  suffered  from  technological  and  man¬ 
agement  problems,  however,  and  Saab  eventually  assumed  sole  ownership  of  the 
project.  Fairchild  has  largely  exited  from  developing  or  producing  commuter 
transports.  Boeing  acquired  DeHavilland  of  Canada,  producer  of  several  popular 
commuter  aircraft  in  1986,  but  sold  the  firm  to  Bombardier  in  1992. 

The  absence  of  U.S.  airframe  firms  from  this  segment  of  the  industry  may 
have  important  consequences  for  their  prospects  in  the  developing  nations  of  the 
world  economy  that  are  registering  rapid  rates  of  growth  in  passenger  traffic. 
Short-haul,  low-maintenance  commuter  aircraft  are  well  suited  to  many  of  these 
markets,  including  substantial  portions  of  China’s  domestic  air  transport  system. 
In  addition,  these  aircraft  (e.g.,  the  CASA/Nurtanio  commuter  air  transport)  are 
well  suited  to  quick  conversion  from  civilian  to  military  air  transport  uses,  which 
makes  them  attractive  for  purchase  by  governments  seeking  dual-use  aircraft.  In 
response  to  this  market  opportunity,  Daewoo  of  South  Korea  has  been  co-devel- 
oping  a  33-seat  commuter  aircraft  in  partnership  with  Domier  of  Germany.  There 
are  few  established  U.S.  producers  of  such  aircraft  with  whom  Daewoo  might 
team.  Nonetheless,  most  South  Korean  and  other  Asian  airframe  manufacturers 
appear  to  see  jet  aircraft  with  100-120  seats  as  the  most  promising  segment  of  the 
market,  and  this  segment  is  one  in  which  McDonnell  Douglas,  Boeing,  and  Air¬ 
bus  Industrie  all  are  able  to  develop  and  manufacture  products  (see  Cole,  1994). 

Although  they  are  consistent  with  widespread  perceptions  within  the  U.S. 
aerospace  industry  that  East  Asia  and  the  Pacific  region  are  the  growth  markets  of 
the  future,  the  data  in  Table  4  also  reveal  that  traffic  growth  in  other  developing 
regions  of  the  world,  such  as  the  Middle  East  and  Latin  America,  is  projected  to 
be  high  for  at  least  the  next  ten  years.  Moreover,  the  combination  of  large,  aging 
fleets  of  aircraft  and  more-stringent  noise  and  pollution  regulations  mean  that  the 
demand  for  aircraft  in  the  industrial  nations  will  be  substantial  during  this  period 
as  well.  As  Table  3  shows,  the  largest  single  market  during  1997-2006,  measured 
in  units,  is  the  North  American  market  for  narrow-body  air  transports,  which  will 
account  for  almost  34  percent  of  projected  sales  of  these  aircraft.  Europe  and 
North  America  jointly  account  for  more  than  60  percent  of  projected  deliveries 
during  this  period,  significantly  outstripping  the  projected  deliveries  for  the  rap¬ 
idly  growing  markets  of  Asia. 

All  three  major  airframe  producers  were  active  in  international  alliances  dur¬ 
ing  the  1980s  and  1990s.  Airbus  Industrie  is  itself  a  complex  joint  venture  of  the 
“national  champions”  of  a  number  of  European  governments.  Airbus  Industrie 
has  thus  far  not  entered  into  risk-sharing  subcontracting  relationships  or  other 
forms  of  alliances  with  non-European  firms.  The  consortium’s  lack  of  involve¬ 
ment  in  such  alliances  may  well  be  due  to  the  concern  by  its  members,  a  group 
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that  includes  a  number  of  state-owned  firms,  over  the  employment  and  associated 
political  consequences  of  significant  shifts  of  work  to  foreign  alliance  partners. 

Both  Boeing  and  McDonnell  Douglas  also  pursued  international  joint  ven¬ 
tures  during  this  period.  In  the  case  of  Boeing,  international  collaboration  emerged 
out  of  international  subcontracting  relationships  that  began  with  the  fabrication 
of  components  for  the  747.  More  recently,  Boeing  has  teamed  with  a  consortium 
of  Japanese  aerospace  firms  (Japan  Aircraft  Development  Corporation,  made  up 
of  Mitsubishi  Heavy  Industries,  Kawasaki  Heavy  Industries,  and  Fuji  Heavy  In¬ 
dustries).  This  alliance  combines  sharing  of  development  costs,  limited  joint  de¬ 
velopment  of  portions  of  the  airframe,  production  of  fuselage  and  other  large 
components,  and  some  joint  finance  of  aircraft  sales  for  the  Boeing  767  and  the 
777.  Boeing  also  has  involved  Short  Brothers  of  Northern  Ireland,  Aeritalia  of 
Italy,  and  Saab-Scania  of  Sweden  in  risk-sharing  relationships  in  the  develop¬ 
ment  of  the  777.  But  Boeing’s  most  prominent  joint  venture  partner  remains  the 
Japanese  consortium.  The  participation  by  the  Japanese  consortium  in  both  de¬ 
velopment  projects  has  been  supported  in  part  by  grants  and  low-interest  loans 
from  the  Japanese  government.  Similar  public  financial  assistance  has  been  ex¬ 
tended  to  Boeing’s  European  risk-sharing  partners. 

Boeing  has  allowed  its  European  and  Japanese  collaborators,  especially  the 
latter,  to  expand  their  roles  beyond  those  of  traditional  suppliers  and  subcontrac¬ 
tors  in  moving  from  the  767  to  the  111  projects.  Having  mastered  the  production 
technology  for  the  main  body  sections,  wing  ribs,  and  other  body  parts  of  the  767, 
the  Japanese  are  gaining  additional  experience  in  the  111  project  from  their  pro¬ 
duction  of  fuselage  panels,  the  tail  fuselage  structure,  the  aft  bulkhead,  and  the 
wing  center  section  (the  portion  of  the  wing  that  enters  the  body  of  the  aircraft). 
The  next  step,  an  equity  partnership,^  could  involve  foreign  partners  in  designing, 
developing,  testing,  producing,  marketing,  selling,  and  providing  after-sales  sup¬ 
port  for  the  entire  aircraft.  Although  Boeing  now  “outsources”  a  much  larger 
share  of  the  development  and  component  manufacture  for  these  aircraft,  the  U.S. 
firm  retains  undisputed  management  and  marketing  control  of  both  the  767  and 
111  projects. 

McDonnell  Douglas  adopted  a  different  strategy  for  international  collabora¬ 
tion  from  that  of  Boeing.  Following  a  series  of  unsuccessful  attempts  at  collabo¬ 
ration  with  European  aerospace  firms  (see  Mowery,  1987),  McDonnell  Douglas 
largely  avoided  risk-sharing  ventures  in  new  aircraft  development.  One  conse¬ 
quence  of  the  firm’s  lack  of  international  partners  was  a  lack  of  new  aircraft,  as 
McDonnell  Douglas  introduced  only  one  new  aircraft  (the  MD-11),  which  is  a 
derivative  of  a  25-year-old  design,  during  the  past  decade.  Rather  than  relying  on 


‘Boeing  was  willing  to  accept  such  an  arrangement  in  the  111  venture,  but  the  Japanese  participants 
rejected  it,  fearing  political  repercussions  in  the  United  States. 
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foreign  risk-sharing  partners  for  the  development  and  manufacture  of  new  com¬ 
mercial  aircraft,  however,  McDonnell  Douglas  established  a  venmre  with  the 
Shanghai  Aviation  Industrial  Corporation,  licensing  the  assembly  of  MD-80  and 
MD-90  aircraft  for  use  in  China’s  domestic  air  transport  system.  McDonnell 
Douglas’s  most  recent  attempt  to  enter  an  alliance  aimed  at  global  markets  oc¬ 
curred  in  1991  with  the  signature  of  a  Memorandum  of  Understanding  (MoU) 
between  McDonnell  Douglas  and  the  state-controlled  Taiwan  Aerospace  Com¬ 
pany  for  the  development  of  the  MD-12.  The  announcement  of  this  MoU  sparked 
considerable  political  debate  within  the  United  States  over  the  “loss”  of  a  strate¬ 
gic  U.S.  industry  and  an  equally  vociferous  storm  of  Taiwanese  criticism  of  an 
agreement  that  combined  high  costs,  great  risk,  and  a  U.S.  partner  that  had  seri¬ 
ous  managerial,  production,  and  marketing  weaknesses.  The  MD-12  joint  venture 
fell  apart  within  six  months  of  the  signature  of  the  original  MoU.  The  failure  of 
McDonnell  Douglas  to  develop  a  more  effective  international  collaboration  strat¬ 
egy  contributed  to  this  firm’s  failure  to  expand  its  product  line  sufficiently  to 
remain  a  viable  competitor  and,  therefore,  was  an  important  factor  in  the  firm  s 
demise  as  an  independent  producer  of  large  commercial  aircraft. 


Aircraft  Engines 

The  trends  in  international  collaboration  that  characterize  the  airframe  seg¬ 
ment  of  the  global  aerospace  industry  are  apparent  in  engines  as  well.  There  is  no 
counterpart  to  Airbus  Industrie  within  the  commercial  transport  engine  business, 
although  Rolls  Royce  was  government  owned  during  1971-1987.  Despite  the 
absence  of  a  publicly  financed  competitor,  U.S.  producers  of  commercial  jet  en¬ 
gines  have  pursued  numerous  international  joint  ventures.  Measured  in  1992  dol¬ 
lars,  U.S.  shipments  of  aircraft  engines  declined  sharply  during  1989-1995,  from 
$25.2  billion  to  $16.5  billion.  The  1995  figure  for  shipments,  however,  represents 
a  modest  increase  from  the  1994  level  of  $15.9  billion  (1992  dollars),  and  unpub¬ 
lished  Commerce  Department  data  forecast  growth  to  $17.2  billion  and  $22.4 
billion,  respectively,  in  1996  and  1997.  Exports  have  remained  steady,  valued  in 
current  dollars  at  6.6  billion  in  1989,  $6.1  billion  in  1995,  and  $6.8  billion  in  1996 
(see  Table  2).  Imports,  on  the  other  hand,  display  modest  growth  during  this 
period,  from  $3.9  billion  in  1989  to  $5.6  billion  in  1996.  The  leading  sources  of 
U.S.  imports  of  these  products  are  France,  the  United  Kingdom,  and  Canada. 

As  in  the  airframe  segment,  three  large  firms  dominate  global  production  of 
aircraft  engines  for  large  commercial  transports;  General  Electric,  the  Pratt  & 
Whitney  unit  of  United  Technologies,  and  Rolls  Royce  of  Great  Britain.  As  of 
1992,  53  percent  of  large  commercial  transports  in  service  in  the  world’s  fleet 
were  powered  by  Pratt  &  Whitney  engines  and  27  percent  were  powered  by  Gen¬ 
eral  Electric  engines  (U.S.  International  Trade  Commission,  1994);  Rolls  Royce 
engines  accounted  for  the  majority  of  the  remaining  20  percent.  Among  these 
three  producers,  the  firm  experiencing  the  most  significant  growth  in  market  share 
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during  the  past  two  decades  has  been  General  Electric,  which  has  made  effective 
use  of  its  joint  venture  with  SNECMA  and  CFM  International. 

The  market  outlook  for  turbojet  and  turbofan  engines  obviously  tracks  that 
for  airframes  closely,  and  the  emerging  markets  of  the  newly  industrializing  re¬ 
gions  of  East  Asia  are  among  the  most  attractive  markets  for  aircraft  engines.  The 
possibilities  for  “retrofitting”  older  airframes  with  new,  high-bypass  engines  mean 
that  some  of  the  industrial  nation  markets  that  face  significant  new  restrictions  on 
engine  noise  may  account  for  a  larger  portion  of  future  sales.  The  North  Ameri¬ 
can  and  European  markets  are  likely  to  account  for  a  majority  of  near-term  de¬ 
mand  (i.e.,  deliveries  over  the  next  decade). 

The  importance  of  France  and  Canada  as  sources  of  U.S.  imports  stems  from 
the  role  of  SNECMA  as  a  major  source  of  components  for  General  Electric  en¬ 
gines  and  from  the  role  of  Pratt  &  Whitney  of  Canada,  a  large  subsidiary  of  the 
dominant  U.S.  and  global  supplier  of  engines.  Japan  and  South  Korea  together 
account  for  less  than  3  percent  of  U.S.  imports  of  aircraft  engines  and  parts 
throughout  this  period.  The  prominent  role  of  France  as  a  destination  for  U.S. 
exports  reflects  shipments  of  General  Electric  engines  to  SNECMA  for  final  as¬ 
sembly  in  France,  as  well  as  the  large  sales  of  CFM  International  engines  to 
Airbus  Industrie,  located  in  France.  In  contrast  to  their  minimal  role  as  import 
sources,  Japan  and  South  Korea  together  account  for  almost  10  percent  of  U.S. 
exports  during  this  period  because  of  the  large  fleets  of  long-haul,  four-engine 
commercial  transports  operated  by  each  nation’s  airlines. 

Despite  the  absence  of  a  well-subsidized  “regional  champion”  competitor  in 
this  industry  comparable  to  Airbus  Industrie,  all  three  major  global  producers  of 
aircraft  engines  are  heavily  involved  in  international  joint  ventures.  Pratt  & 
Whitney  and  Rolls  Royce  are  teamed  in  International  Aero  Engines  (lAE),  a  five- 
nation,  seven-firm  venture  that  involves  Mitsubishi  Heavy  Industries,  Kawasaki 
Heavy  Industries,  Ishikawajima-Harima  Heavy  Industries,  Fiat,  and  MTU  of  Ger¬ 
many,  in  addition  to  the  two  principal  firms.  In  contrast  to  the  Boeing  joint 
ventures  with  foreign  firms,  lAE  is  an  entity  with  considerable  autonomy  from  its 
“senior  parents,”  Pratt  &  Whitney  and  Rolls  Royce.  lAE’s  primary  product,  the 
V2500  engine,  experienced  severe  difficulties  in  development  that  were  attribut¬ 
able  in  part  to  the  efforts  of  the  venture’s  senior  participants  (Rolls  Royce  and 
Pratt  &  Whitney)  to  restrict  technology  flows  among  the  participants  (see 
Mowery,  1987,  1988).  The  V2500  engine  joint  venture  has  expanded  the  partici¬ 
pation  of  Germany’s  MTU  and  Italy’s  Fiat  beyond  their  roles  in  previous  projects 
with  Pratt  &  Whitney  in  the  medium-  and  high-thrust  classes  (respectively, 
35,000^0,000  pounds  of  thrust  and  above  60,000). 

The  General  Electric-SNECMA  venture,  CFM  International,  has  been  active 
since  the  early  1970s,  developing  and  manufacturing  the  successful  CFM56,  a 
high-bypass,  low-thrust  engine  that  effectively  enabled  General  Electric  to  re¬ 
enter  the  civilian  jet  engine  industry.  General  Electric  also  relies  on  SNECMA 
extensively  as  a  supplier  of  components  for  its  high-thrust  engines,  the  CF6  se- 
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ries.  Indeed,  General  Electric  has  benefited  substantially  from  Airbus  Industrie’s 
success,  since  it  is  a  major  supplier  of  engines  for  the  consortium. 


Suppliers  of  Parts  and  Components 

The  industrial  structure  of  the  world’s  commercial  aircraft  industry  is  note¬ 
worthy  for  its  combination  of  a  very  small  number  of  large,  global  firms  engaged 
in  product  development,  systems  integration,  final  assembly,  and  marketing,  and 
a  very  large  group  of  firms,  most  of  which  are  far  smaller  and  engaged  in  the 
production  of  parts  and  components  for  these  “prime  contractors.”  Surprisingly 
little  is  known  about  the  structure  of  the  U.S.  “supplier  tier,”  but  estimates  of  the 
number  of  U.S.  supplier  firms  in  the  1980s  ranged  as  high  as  20,000.  Many  of 
these  firms  supply  components  for  both  military  and  commercial  airframes  and 
engines.  Since  the  early  1980s,  this  population  of  firms  appears  to  have  shrunk 
considerably,  as  a  result  of  declining  sales  of  commercial  and  military  aircraft. 
The  U.S.  Air  Force  Association  asserted  that  between  1982  and  1987,  nearly 
15,000  suppliers  exited  from  the  defense  aerospace  components  business  (quoted 
in  U.S.  Department  of  Commerce,  1993:20-21).  Moreover,  the  number  of  U.S. 
firms  supplying  Boeing  and  McDonnell  Douglas  shrank  from  more  than  1 1 ,000 
to  less  than  4,000  during  the  1980s,  a  period  of  rising  shipments  of  aircraft. 

Despite  these  apparent  declines  in  the  number  of  supplier  firms,  this  sector  of 
the  U.S.  aircraft  industry  continues  to  register  a  significant  trade  surplus  that  if 
anything  has  grown  since  1989.  U.S.  exports  of  aircraft  parts  and  equipment  grew 
from  $8.7  billion  in  1989  to  $1 1.5  billion  in  1996,  and  this  sector’s  trade  surplus 
grew  from  roughly  $5.9  billion  to  nearly  $8  billion  in  the  same  period  (see  Table 
2).  Although  the  supplier  tier  appears  to  have  undergone  considerable  upheaval 
and  considerable  exit  by  firms  during  the  past  15  years,  its  trade  performance 
since  the  late  1980s  has  been  quite  strong.  As  I  note  below,  increased  interna¬ 
tional  collaboration  among  airframe  and  engine  producers  produces  market  op¬ 
portunities,  as  well  as  intensified  competitive  pressure,  for  this  segment  of  the 
aerospace  industry.  Partly  in  response  to  the  increased  international  collaboration 
involving  their  customer  firms,  some  suppliers  also  have  begun  to  pursue  interna¬ 
tional  joint  ventures;  a  joint  venture  was  formed  in  1987  between  the  Bendix 
aircraft  brake  division  of  Allied  Signal  Aerospace  of  the  United  States  and  Dunlop 
Aerospace  of  Great  Britain  to  supply  wheels  and  carbon  brakes  to  the  Airbus 
A330  and  A340  (Donne,  1987). 

Motives  for  International  Collaboration  in  Large  Commercial  Transports 

The  central  motives  for  international  collaboration  in  most  industries  are 
threefold:  (1)  access  to  markets,  (2)  access  to  technology,  and  (3)  access  to  capi¬ 
tal.  For  U.S.  commercial  aircraft  firms,  the  first  and  third  of  these  motives  have 
been  central  to  their  international  partnerships.  In  the  airframe  industry,  the  pres- 
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ence  of  Airbus  has  increased  the  importance  of  both  motives.  The  second  motive 
has  played  an  important  role  in  the  decision  of  Japanese  firms  to  team  with  U.S. 
airframe  and  engine  producers.  Moreover,  the  enhanced  technological  capabili¬ 
ties  of  non-U. S.  commercial  aircraft  firms,  especially  suppliers  of  parts  and  sub- 
assemblies,  has  made  them  more  attractive  to  U.S.  firms  as  potential  partners  in 
international  joint  ventures.  Many  of  the  European,  Japanese,  Taiwanese,  and 
South  Korean  firms  that  now  seek  to  enhance  their  technological  capabilities 
through  partnerships  with  U.S.  aircraft  firms  were  aided  in  their  early  postwar 
development  by  technology-sharing  and  co-production  agreements  covering  for¬ 
eign  sales  of  U.S.  military  aircraft  (Mowery,  1987;  Moran  and  Mowery,  1995). 

U.S.  airframe  and  engine  firms  now  are  more  concerned  with  improving 
their  access  to  foreign  markets  and  capital  because  of  changes  in  their  domestic 
and  international  competitive  and  technological  environment.  The  technological 
environment  for  U.S.  airframe  and  engine  producers  has  changed  in  several  criti¬ 
cal  aspects.  The  importance  of  military  research  and  development  and  procure¬ 
ment  as  a  source  of  revenues  and  technologies  applicable  to  commercial  aircraft 
has  declined  since  the  1950s  and  1960s  because  of  growing  divergence  between 
military  and  civilian  performance  requirements,  as  well  as  changes  in  military 
procurement  objectives  (i.e.,  far  fewer  large  transports  and  tankers  are  being  de¬ 
veloped  for  military  markets).  Declining  military-commercial  technology  spill¬ 
overs  and  steadily  increasing  development  costs  for  new  products  (estimates  of 
the  development  costs  for  the  Boeing  111  range  as  high  as  $4  billion;  see  Holusha, 
1994)  have  greatly  increased  the  risks  associated  with  new  product  development. 
Joint  ventures  with  foreign  firms  that  are  able  and  willing  to  contribute  develop¬ 
ment  funds  are  one  mechanism  for  spreading  these  forbidding  risks. ^  Moreover, 
the  interest  of  many  foreign  governments,  including  those  of  Great  Britain,  Ja¬ 
pan,  and  Italy,  in  supporting  their  domestic  aerospace  industry  often  means  that 
various  public  subsidies  (e.g.,  low-interest  or  no-interest  loans)  are  available  to 
the  prospective  partners  of  U.S.  firms.  For  all  their  protests  against  foreign  gov¬ 
ernments’  subsidies  for  Airbus,  U.S.  airframe  firms  also  have  reduced  their  cost 
of  the  capital  for  these  large  development  projects  through  collaboration  with 
subsidized  foreign  partners. 

The  “technology  access”  motive  operates  for  both  U.S.  and  foreign  firms 
within  these  joint  ventures.  International  collaboration  provides  a  way  for  U.S. 
firms  to  realize  some  returns  to  more-mature  components  of  their  corporate  tech¬ 
nological  portfolios,  especially  in  negotiations  with  foreign  firms  interested  in 
using  an  international  joint  venture  as  a  way  to  acquire  skills  in  commercial  air¬ 
craft  design  and  manufacture.  Although  U.S.  firms  typically  restrict  access  by 
their  partner  firms  to  specific  aspects  of  a  new  airframe  or  engine,  they  may 


^According  to  interviews  in  industry  and  government,  Boeing  decided  to  enter  into  a  risk-sharing 
subcontracting  agreement  with  its  Japanese  partners  in  developing  the  767  only  after  several  potential 
U.S.  subcontractors  rejected  such  a  risk-sharing  joint  venture  (Mowery,  1987,  1988). 
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effectively  be  able  to  realize  some  return  to  their  project  management  skills  and 
more-marnre  technological  capabilities  by  bringing  a  foreign  firm  into  a  project 
as  a  junior  partner  or  pupil.^  The  namre  of  these  capabilities  (they  are  highly 
“tacit”  and  depend  on  know-how)  may  make  it  difficult  to  realize  a  profit  from 
them  through  an  arms-length  sale  or  licensing  agreement. 

It  would  be  a  mistake,  however,  to  assume  that  all  of  the  technology-related 
benefits  in  these  joint  ventures  flow  from  U.S.  to  foreign  firms.  The  Boeing  Com¬ 
pany,  for  example,  has  benefited  from  access  to  high-quality  manufacturing  skills 
in  its  767  production-sharing  arrangements  with  its  Japanese  risk-sharing  sub¬ 
contractors.  Among  the  primary  foreign  technological  assets  of  interest  to  U.S. 
firms  that  sought  to  collaborate  with  East  Asian  firms  (e.g.,  McDonnell  Douglas 
and  Taiwan  Aerospace)  were  the  capabilities  in  manufacturing  management  and 
quality  of  these  enterprises. 

Market  access  appears  to  be  at  least  as  important  as  access  to  capital  or  tech¬ 
nology  in  the  decisions  by  U.S.  firms  to  seek  foreign  partners  in  developing  and 
manufacturing  new  airframes  and  engines.  As  I  have  noted  elsewhere  (Mowery, 
1994),  the  increasing  importance  of  nontariff  barriers  in  international  trade,  in¬ 
cluding  such  barriers  as  performance  requirements  or  offsets,  has  been  respon¬ 
sible  for  much  of  the  recent  growth  in  international  joint  ventures  in  a  broad  array 
of  industries,  from  steel  to  semiconductors  and  automobiles.  The  early  appear¬ 
ance  and  enduring  importance  of  international  collaboration  in  the  large  commer¬ 
cial  transport  market  reflect  the  fact  that  it  is  one  of  the  most  highly  politicized 
high-technology  markets,  perhaps  second  only  to  telecommunications  equipment. 
In  addition,  of  course,  the  combination  of  rising  development  costs  and  slower 
demand  growth  in  their  domestic  markets  means  that  rapid  and  substantial  pen¬ 
etration  of  foreign  markets  is  now  indispensable  to  the  success  of  new  products 
developed  by  U.S.  and  European  firms. 

The  commercial  aircraft  industry’s  status  as  an  important  source  of  high- 
wage  employment,  its  dual-use  technologies  and  production  facilities,  and  its  fre¬ 
quent  requirements  for  government  financial  support  all  mean  that  foreign  gov¬ 
ernments  play  a  prominent  role  in  their  domestic  aerospace  industries.  Within 
Western  Europe,  the  desire  of  national  governments  to  sustain  domestic  aero¬ 
space  industries  that  were  valued  in  part  for  their  national  security  benefits  influ¬ 
enced  the  formation  of  the  Airbus  Industrie  consortium  (see  Mowery,  1987). 
Moreover,  many  foreign  airlines  have  long  been  directly  government  owned  or 
subject  to  substantial  “administrative  guidance”  in  their  purchasing  decisions. 
The  export  markets  faced  by  U.S.  producers  of  commercial  aircraft  thus  often 
require  some  form  of  economic  concession  to  gain  access. 


^According  to  Aviation  Week  and  Space  Technology  (1977:201),  Boeing’s  Japanese  risk-sharing 
subcontractors  for  the  767  project  paid  the  U.S.  firm  more  than  $140  million  as  a  royalty  for  Boeing’s 
production  and  design  experience,  as  well  as  its  global  sales  and  product  support  network. 
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Building  on  precedents  established  in  U.S.  exports  of  military  aircraft,  for¬ 
eign  purchasers  of  U.S.  commercial  transports  in  the  late  1960s  and  1970s  began 
demanding  that  their  purchases  contain  some  domestic  content,  perhaps  by  pur¬ 
chasing  components  from  local  producers  (in  other  cases,  U.S,  airframe  and  en¬ 
gine  firms  would  guarantee  “offsetting”  purchases  of  other  commodities,  includ¬ 
ing  a  large  shipment  of  Polish  hams  in  one  celebrated  case).  During  the  subsequent 
20  years,  however,  and  again  in  parallel  with  developments  in  foreign  markets  for 
U.S.  military  aircraft,  foreign  governments  have  demanded  that  U.S.  firms  offer 
more-generous  benefits,  including  opportunities  for  their  firms  to  participate  in 
developing  and  producing  more-complex  components.  Needless  to  say,  this  form 
of  collaboration  involves  more-intense  interaction  and  higher  levels  of  technol¬ 
ogy  transfer  among  the  participating  firms.  The  importance  of  market  access  as  a 
motive  for  these  international  joint  ventures  is  so  great  that  relaxation  of  any 
remaining  domestic  antitrust  restrictions  on  joint  product  development  (in  1993 
the  National  Cooperative  Research  Act  of  1984  was  amended  to  allow  joint  pro¬ 
duction  ventures)  seems  unlikely  to  result  in  U.S.  firms  choosing  to  collaborate 
with  their  domestic  rivals  rather  than  foreign  firms  (see  Mowery  [1987,  1988]  for 
additional  discussions  of  the  role  of  domestic  antitrust  policy  in  the  international 
collaborative  strategies  of  U.S.  firms). 

CONSEQUENCES  OF  CIVIL  AND  MILITARY  AEROSPACE  OFFSETS 

Concern  over  the  consequences  of  civil  and  military  aerospace  offsets  has 
increased  considerably  during  the  past  decade.  The  brief  discussion  of  the  FSX 
controversy  illustrates  the  changing  political  attitudes  toward  military  aerospace 
collaboration.  Within  the  civil  aerospace  industry,  offsets  have  sparked  consider¬ 
able  labor-management  friction,  and  disputes  over  foreign  outsourcing  contrib¬ 
uted  to  a  lengthy  strike  against  the  Boeing  Company  in  1996. 

Criticism  of  offsets  in  both  civil  and  military  aerospace  is  based  on  the  belief 
that  international  collaboration  contributes  to  job  losses  in  the  U.S.  aerospace 
industry  and  the  belief  that  the  technology  transfers  supported  by  these  agree¬ 
ments  work  against  the  long-term  competitiveness  and  potentially  the  long-term 
national  security  of  the  United  States.  In  this  view,  U.S.  military  and  civil  aero¬ 
space  contractors,  especially  the  prime  contractors,  are  following  in  the  footsteps 
of  U.S.  predecessors  in  the  consumer  electronics,  semiconductor,  and  other  in¬ 
dustries,  “giving  away  the  future”  through  one-way  transfers  of  technology  that 
will  ultimately  strengthen  their  competitors  and  result  in  the  entry  by  foreign 
competitors  into  an  industry  long  dominated  by  U.S.  firms. 

On  the  other  side,  defenders  of  collaboration  argue  that  international  collabo¬ 
ration  yields  important  commercial  and  technological  benefits  to  U.S.  firms,  and 
that  without  such  arrangements,  U.S.  military  and  civil  aerospace  firms  would 
lose  foreign  sales,  creating  more  serious  employment  losses  among  their  U.S. 
work  force.  These  defenders  further  argue  that  the  technology  outflows  are  care- 
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fully  managed  and  are  unlikely  by  themselves  to  sufficiently  strengthen  foreign 
firms  to  the  point  that  these  offshore  partners  would  become  direct  competitors  of 
the  prime  contractors. 

It  is  virtually  impossible  to  evaluate  the  employment,  technological,  or  com¬ 
petitive  effects  of  international  collaboration  in  a  rigorous  manner  with  the  avail¬ 
able  data.  Publicly  available  data  on  employment  and  shipments  are  highly  ag¬ 
gregated  and  cannot  be  linked  to  individual  firms  or  product  lines  so  as  to  allow 
one  to  analyze  the  employment  or  other  effects  of  individual  agreements.  More¬ 
over,  even  if  more-detailed  data  were  available,  isolating  the  effects  of  interna¬ 
tional  collaboration  and  separating  these  effects  from  those  produced  by  numer¬ 
ous  other  influences  (exchange  rates,  defense  spending,  business  cycles)  is 
impossible.  Analyses  of  aerospace  such  as  those  of  Scott  (1997)  cannot  separate 
the  effects  of  offsets  from  the  myriad  of  other  forces  affecting  aerospace  employ¬ 
ment  or  shipments. 


Employment  Effects 

By  far  the  most  important  factor  depressing  employment  in  the  U.S.  domes¬ 
tic  aerospace  industry  during  the  past  decade  is  the  behavior  of  defense  procure¬ 
ment  spending  in  the  United  States  and  other  industrial  economies.  Measured  in 
constant  1997  dollars,  U.S.  Defense  Department  spending  on  procurement  has 
dropped  from  roughly  $370  billion  in  FY  1987  to  less  than  $240  billion  in  FY 
1997.  The  presidential  budget  for  FY  1997  requested  funds  sufficient  to  purchase 
73  military  aircraft,  a  dramatic  drop  from  the  requested  procurement  level  of  337 
military  aircraft  in  FY  1990  and  497  in  FY  1985.  Reductions  in  defense  spending 
also  have  occurred  in  most  Western  European  nations,  which  reduces  their  de¬ 
mand  for  U.S.  weapons  systems  and  intensifies  competition  between  U.S.  and 
European  producers  in  European  and  foreign  markets.  The  employment  conse¬ 
quences  of  military  and  civil  offsets  are  minuscule  by  comparison  with  those 
resulting  from  these  enormous  shifts  in  government  procurement. 

Two  other  factors  further  complicate  the  analysis  of  the  employment  conse¬ 
quences  of  offsets.  First,  as  noted  above,  a  large  and  apparently  growing  fraction 
of  the  offsets  associated  with  military  export  sales  are  indirect  offsets,  which 
involve  transactions  affecting  industries  other  than  aerospace.  Obviously,  the 
employment  effects  of  these  arrangements  are  both  more  diffuse  and  even  more 
difficult  to  trace.  A  more  fundamental  issue,  however,  makes  simplistic  job-count¬ 
ing  exercises  futile.  Foreign  purchasers  of  U.S.  exports  pay  for  these  products  by 
exporting  to  the  United  States — over  the  long  term,  U.S.  imports  and  exports 
must  approximately  balance  one  another,^  and  U.S.  aerospace  exports  are  indeed 


‘‘Recent  U.S.  current-account  deficits,  reflecting  a  chronic  excess  of  U.S.  imports  over  exports, 
have  resulted  in  foreign  nationals’  accumulating  future  claims  on  U.S.  output  that  eventually  can  be 
made  good  by  purchasing  U.S.  exports. 
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offset  in  full  by  U.S.  purchases  of  imported  goods.  The  real  effects  of  offsets  are 
their  distortion  of  the  offsetting  trade  flows — for  example,  rather  than  importing 
Canadian  potash  in  compensation  for  Canadian  purchases  of  aircraft,  an  offset 
means  that  U.S.  citizens  increase  imports  of  avionics  or  aerospace  components 
above  what  they  otherwise  would  obtain.  The  employment  effects  associated  with 
offsets  therefore  center  on  the  relative  labor  intensity  of  the  goods  imported  as  a 
result  of  the  offsets  versus  those  that  would  have  been  imported  in  the  absence  of 
these  arrangements.  The  data  requirements  for  the  necessary  counterf actual  model 
of  trade  flows  are  forbidding  and  prevent  a  true  accounting  of  the  employment 
effects  of  offsets.  But  these  effects  are  likely  to  be  quite  small.  Indeed,  the  1990 
study  of  military  offsets  by  the  U.S.  Office  of  Management  and  Budget,  the  only 
recent  study  to  attempt  a  rigorous  analysis  of  the  employment  effects  of  these 
offsets,  concluded  that: 

“The  effects  of  offsets  on  total  U.S.  employment  are  minor.  That  is  to  say, 
military  sales  abroad  with  contractually  required  offsets  are  likely  to  increase 
domestic  employment  by  somewhat  more  (by  about  2500  employee  years 
[roughly  600  jobs]  per  year)  than  would  comparable  sales  without  offsets.  This  is 
true  largely  because  offsets  are  a  substitute  for  (but  are  less  labor  intensive  than) 
the  imports  that  would  replace  them  to  finance  the  foreign  sales”  (1990:53). 

The  effects  of  offsets  on  aerospace  industry  employment  thus  appear  to  be  minor. 
This  finding  does  not  justify  opposition  to  public  policies  designed  to  aid  the 
adjustment  of  aerospace  workers  to  the  upheavals  in  their  industry  resulting  from 
changing  patterns  of  defense  procurement.  Indeed,  this  finding  underlines  the 
point  that  a  sensible  federal  policy  toward  the  domestic  employment  consequences 
of  offsets  should  be  part  of  a  portfolio  of  federal  programs  to  facilitate  adjustment 
by  workers  to  broader  trends  of  intensified  global  competition  and  expanded  for¬ 
eign  trade  rather  than  designing  adjustment  policies  that  attempt  to  deal  with  the 
specific  (and  unidentifiable)  employment  consequences  of  offsets. 


Effects  of  International  Collaboration  on  Commercial  Competitiveness 

What  are  the  competitive  consequences  of  collaboration  between  U.S.  and 
foreign  commercial  airframe  and  engine  firms?  It  is  difficult  to  construct  a  cred¬ 
ible  counterfactual  case  to  answer  this  question.  The  two  U.S.  firms  that  have 
been  most  successful  in  establishing  and  managing  these  undertakings,  Boeing 
and  General  Electric,  have  maintained  access  to  important  foreign  markets,  while 
simultaneously  financing  ambitious  new  product  development  programs.  The 
U.S.  firm  that  has  been  least  successful  in  international  joint  ventures,  McDonnell 
Douglas,  was  squeezed  out  of  the  large  commercial  transport  industry  in  large 
part  because  of  its  inability  to  bring  new  products  to  market  in  a  timely  fashion. 
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On  the  other  hand,  McDonnell  Douglas’s  international  joint  venture  in  China 
significantly  enhanced  its  access  to  this  large  market. 

Moreover,  despite  criticism  of  U.S.  firms  for  “giving  away  the  future” 
through  these  joint  ventures  (see  Prestowitz,  1992;  Reich,  1986;  Reich  and 
Mankin,  1986;  and  a  very  different  view  in  Reich,  1990),  which  critics  claimed 
would  build  up  robust  foreign  competitors  that  would  enter  the  large  commercial 
transport  industry,  there  is  little  evidence  of  imminent  entry  by  Fiat,  Aeritalia, 
Mitsubishi  Heavy  Industries,  Shorts  Brothers,  or  Saab  Aircraft  into  the  large  com¬ 
mercial  aircraft  industry.  Indeed,  the  costs  and  risks  associated  with  such  entry 
are  forbidding  and  have  contributed  to  the  decline  in  the  number  of  producers  of 
airframes  and  engines.  As  the  Commerce  Department’s  senior  aerospace  analyst, 
Sally  Bath,  pointed  out  in  her  remarks  at  the  National  Research  Council’s  June 
1997  Workshop  on  Aerospace  Offsets  (Bath,  1997),  there  is  virtually  no  evidence 
that  their  engagement  in  military  offset  and  co-production  arrangements  signifi¬ 
cantly  enhanced  the  technological  or  competitive  capabilities  of  the  Airbus 
Industrie  member  firms. 

The  most  serious  competitive  consequences  of  collaboration  between  U.S. 
and  foreign  airframe  and  engine  firms  appear  to  have  been  felt  by  the  supplier  tier 
of  the  U.S.  aerospace  industry  (see  Mowery,  1987 ;  Friedman  and  Samuels,  1992). 
Many  supplier  firms  are  relatively  small  and  lack  strong  proprietary  technologi¬ 
cal  capabilities.  In  this  industry,  as  in  other  U.S.  manufacturing  industries,  the 
relationship  between  suppliers  and  the  “prime  contractor”  firms  has  often  been 
adversarial,  with  limited  sharing  of  technology,  management  skills,  or  financing. 
The  involvement  of  foreign  firms  as  risk-sharing  subcontractors  with  U.S.  prime 
contractors  has  strengthened  their  technological  capabilities  and  has  intensified 
competitive  pressures  on  U.S.  supplier  firms.  These  competitive  pressures,  in 
combination  with  reductions  in  U.S.  defense  spending,  have  contributed  to  the 
exit  of  large  numbers  of  firms  from  this  segment  of  the  U.S.  commercial  and 
defense  aircraft  industries.  This  consequence  of  international  collaboration  is 
worth  noting,  because  it  could  produce  a  more  restrictive  U.S.  government  policy 
toward  international  collaboration  in  this  industry.  At  the  same  time  that  it  has 
intensified  competitive  pressure  on  U.S.  suppliers,  however,  increased  interna¬ 
tional  teaming  in  the  commercial  aircraft  industry,  which  includes  the  use  by 
foreign  firms  of  U.S.  suppliers,  has  contributed  to  robust  demand  for  exports  of 
U.S.  components  and  parts. 

Outside  of  the  supplier  tier  within  the  U.S.  commercial  aircraft  industry,  the 
rise  of  international  joint  ventures  is  much  more  a  response  to  changing  interna¬ 
tional  competitiveness  rather  than  a  cause  of  eroding  U.S.  competitiveness.  In  the 
absence  of  far-reaching  and  unlikely  changes  in  the  nature  of  restrictions  to  mar¬ 
ket  access  and  significant  restrictions  on  foreign  governments’  ability  to  subsi¬ 
dize  domestic  aerospace  firms  (an  equally  unlikely  possibility  that  I  discuss  be¬ 
low),  international  collaboration  seems  likely  to  continue.  Indeed,  such 
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collaboration  seems  to  be  indispensable  to  the  survival  and  vitality  of  the  prime 
contractor  firms  within  the  U.S.  commercial  transport  industry. 

OUTLOOK 

The  forecasts  of  regional  demand  for  large  commercial  transports  discussed 
above  suggest  that,  despite  the  importance  of  the  North  American  market  for  the 
next  decade,  a  large  share  of  near-term  growth  in  demand,  and  a  growing  share  of 
long-term  growth,  lies  in  foreign  markets.  Moreover,  many  of  these  foreign  mar¬ 
kets,  especially  those  in  Asia,  are  in  economies  undergoing  rapid  industrializa¬ 
tion  and  significant  improvements  in  indigenous  technological  capabilities.  As  a 
result,  the  number  of  foreign  firms  with  the  requisite  design,  engineering,  and 
production  skills  to  supply  U.S.  aerospace  firms,  or  to  work  with  them  in  devel¬ 
oping  new  products,  continues  to  grow.  The  costs  and  associated  risks  of  new 
product  development  in  commercial  aircraft  also  display  little  sign  of  abating. 
Although  formal  barriers  to  market  access  are  not  growing,  nontariff  barriers 
appear  to  remain  significant.  Privatization  of  the  airlines  that  serve  as  the  custom¬ 
ers  for  U.S.  exporters  of  airframes  and  engines  for  large  commercial  transports 
may  reduce  the  influence  of  home  country  governments,  but  this  is  a  matter  of 
degree.  As  a  result,  internationalization  of  product  development  and  manufactur¬ 
ing  activities  in  the  commercial  aircraft  industry  is  almost  certain  to  continue. 

Two  recent  developments  will  affect  collaboration  in  civil  aerospace.  The 
first  is  the  rapid  growth  of  the  Chinese  market  for  civil  aircraft.  As  China’s 
economy  continues  to  grow  rapidly,  demand  for  air  travel  in  China  is  projected  to 
grow  more  rapidly  than  any  other  market.  At  present,  entry  into  the  Chinese  mar¬ 
ket  is  closely  controlled  by  the  central  government,  and  foreign  manufacturers  of 
commercial  aircraft  face  significant  demands  for  direct  and  indirect  offsets.  Be¬ 
cause  overt  government  pressure  for  various  types  of  performance  requirements 
in  civilian  products  is  subject  to  discipline  under  the  World  Trade  Organization’s 
(WTO)  Uruguay  Round  accords,  the  terms  under  which  China  is  allowed  to  join 
the  WTO  may  constrain  these  demands  for  offsets.  Successful  demands  by  Chi¬ 
nese  negotiators  for  lengthy  transition  periods  in  meeting  provisions  of  the  WTO 
agreement,  however,  could  mean  that  demands  for  offsets  will  remain  intense  for 
the  next  two  decades. 

A  second  development  with  very  uncertain  consequences  for  international 
collaboration  in  civil  aerospace  is  the  merger  of  Boeing  and  McDonnell  Douglas, 
which  became  effective  in  August  1997.  The  consequences  of  this  merger  for 
offsets  are  uncertain  for  a  number  of  reasons,  most  prominent  among  which  is  the 
fact  that  Boeing  has  committed  itself  to  maintain  the  product  lines  of  McDonnell 
Douglas’s  civil  aircraft  division  for  a  decade  and  to  manage  this  division  as  an 
independent  subsidiary.  Beyond  this  commitment,  made  to  address  objections  by 
the  Commission  of  the  European  Union  to  the  merger,  little  is  yet  known  about 
the  role  that  McDonnell  Douglas’s  civil  aircraft  operations  will  play  within  the 
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combined  enteq)rise.  To  the  extent  that  Boeing  is  able  to  control  McDonnell 
Douglas’s  marketing  decisions,  it  may  succeed  in  removing  one  (relatively  weak) 
competitor  from  a  portion  of  its  foreign  markets.  Such  a  policy  could  reduce  the 
purely  commercial  pressures  on  Boeing  to  provide  opportunities  for  collabora¬ 
tion  with  foreign  firms  to  gain  access  to  their  markets.  Moreover,  McDonnell 
Douglas’s  substantial  operations  in  China  may  provide  additional  opportunities 
for  Boeing  to  penetrate  this  important  market  without  providing  additional  off¬ 
sets.  The  merger  thus  may  remove  one  modest  source  of  pressure  on  the  leading 
U.S.  airframe  producer  to  expand  its  international  collaborative  efforts.  But  the 
complex  nature  of  the  motives  for  these  collaborative  undertakings  means  that 
the  effects  of  the  merger  on  Boeing’s  international  activities  are  likely  to  be  small. 

The  very  large  aerospace  industry  of  the  former  Soviet  Union  has  undergone 
considerable  rationalization  and  restructuring,  and  at  least  some  Russian  firms 
now  appear  poised  to  enter  foreign  markets,  mainly  within  the  Commonwealth  of 
Independent  States  (CIS),  for  civilian  aircraft.  The  data  in  Table  4  forecast  growth 
in  revenue  passenger  miles  in  the  CIS  states  during  1997-2006  that  is  second 
only  to  China.  The  CIS  market  may  be  relatively  unattractive  to  U.S.  or  European 
producers  because  of  severe  financial  constraints  of  prospective  customers  and  a 
consequently  high  reliance  on  countertrade.  But  these  markets  may  prove  attrac¬ 
tive  to  Russian  aerospace  firms,  providing  a  relatively  noncompetitive  market 
within  which  to  develop  experience,  improve  quality  and  product  support,  ex¬ 
pand  production,  and  move  down  learning  curves,  etc.  Russian  aerospace  firms 
are  likely  to  become  more  effective  competitors  to  U.S.  and  European  firms  some¬ 
time  in  the  next  century,  and  should  it  develop,  such  competition  will  intensify 
pressure  on  U.S.  and  European  firms  to  provide  more  generous  terms  in  their 
export  sales.  Alternatively,  Russian  and  other  CIS  aerospace  firms  may  develop 
into  attractive  partners  for  U.S.  or  European  aerospace  exporters.  The  revival  of 
Russia’s  civilian  aerospace  sector  thus  is  likely  to  provide  yet  another  impetus  to 
increased  international  eollaboration. 

The  revival  of  Russia’s  military  aerospace  industry,  combined  with  the  col¬ 
lapse  of  its  domestic  market,  could  also  have  significant  effects  on  the  future  of 
military  aerospace  offsets.  Not  only  Russia,  but  virtually  all  of  the  NATO  gov¬ 
ernments  are  reducing  their  procurement  budgets,  simultaneously  with  rapid 
growth  in  defense  spending  in  the  former  Warsaw  Pact  nations,  Latin  America, 
and  China.  Many  of  the  NATO  allies  also  have  significant  domestic  military 
aerospace  industries,  which  will  seek  foreign  markets  more  aggressively  in  the 
future.  Competition  among  U.S.,  European,  and  former  Warsaw  Pact  aerospace 
firms  in  export  markets  thus  seems  likely  to  intensify  considerably.  Should  this 
forecast  prove  to  be  true,  pressure  on  U.S.  firms  to  offer  more  generous  offset 
terms  could  intensify.  Thus  far,  U.S.  exporters  of  military  weapons  appear  if 
anything  to  be  increasing  their  market  share — the  Congressional  Research  Ser¬ 
vice  reports  that  in  1996,  U.S.  firms  accounted  for  35.5  percent  of  international 
arms  sales,  a  share  more  than  twice  as  large  as  that  of  the  next  leading  exporter, 
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Great  Britain  (Shenon,  1997).  Moreover,  if  the  trends  identified  in  the  recent 
Commerce  Department  survey  of  military  offsets  remain  valid,  this  increased 
market  share  has  not  come  at  the  cost  of  more-generous  offset  agreements.  But  in 
the  absence  of  data  on  the  share  of  offsets  in  U.S.  military  exports  in  1996,  this 
conclusion  remains  speculative. 

POLICY  ISSUES 

Although  there  is  little  compelling  evidence  that  offsets  have  been  a  signifi¬ 
cant  contributor  to  recent  employment  declines  in  the  U.S.  aerospace  industry, 
they  do  distort  trade  flows  and  therefore  reduce  economic  efficiency  and  welfare 
in  the  United  States.  But  designing  a  policy  to  address  offsets  alone  is  ill-advised, 
in  view  of  their  modest  economic  effects.  Instead,  dealing  with  the  causes  and 
consequences  of  aerospace  offsets  should  be  addressed  as  one  element  of  overall 
policies  to  deal  with  international  trade  and  investment,  as  well  as  the  adjustment 
needs  of  U.S.  workers  affected  by  these  trade  and  investment  flows.  In  other 
words,  offsets  per  se  are  not  the  central  issue  for  policy  in  the  aerospace  industry; 
instead,  U.S.  trade  policy  must  focus  on  reducing  governments’  resort  to  subsi¬ 
dies,  market  access  restrictions,  and  performance  requirements  in  sales  of  mili¬ 
tary  and  civil  aircraft.  Domestic  policies  complementing  these  international  poli¬ 
cies  would  provide  a  stronger  infrastructure  for  assisting  workers  displaced  by 
trade,  technology,  and  other  causes  of  economic  change.  Internationalization  in 
the  aerospace  and  other  U.S.  industries  is  a  fact  of  life.  The  policy  challenge  is 
adjusting  to  this  reality  in  international  and  domestic  policies. 


Corporate  Policies 

The  discussion  in  this  subsection  focuses  on  government  policies.  Discus¬ 
sions  of  offsets  and  other  forms  of  international  collaboration  frequently  recom¬ 
mend  new  approaches  or  responsibilities  by  managers  in  consulting  with  their 
workers,  meeting  on  an  informal  or  formal  basis  with  policy  makers,  etc.  (see 
Barber,  1997,  and  the  report  of  the  Committee  on  Japan  of  the  National  Research 
Council,  1994).  Greater  consultation  and  discussion  between  management  and 
workers  within  firms  engaged  in  international  collaborative  ventures  seems  emi¬ 
nently  sensible  and  advisable.  But  consultations  between  management  and  work¬ 
ers  over  aerospace  firms’  plans  for  future  international  collaboration  are  a  matter 
of  corporate  self-interest,  and  exhortations  from  policy  makers  are  likely  to  have 
little  influence  on  U.S.  firms’  use  of  such  discussions.  There  are  no  policy-in¬ 
duced  impediments  to  these  consultations.  Similarly,  recommendations  for  an 
industry-government  advisory  council  on  aerospace  issues  (National  Research 
Council,  1994)  seem  unlikely  to  change  either  the  quality  of  information  avail¬ 
able  to  policy  makers  or  the  willingness  of  corporate  managers  to  share  sensitive 
information  on  international  collaborative  arrangements  with  policy  makers.  Such 
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a  forum  might  serve  as  a  useful  “neutral  ground”  for  union  leadership  and  senior 
corporate  management  to  discuss  long-term  trends  in  the  aerospace  industry,  and 
such  consultations  would  be  beneficial.  Beyond  this  role,  however,  the  utility  of 
an  advisory  committee  whose  formation  and  public  statements  are  not  driven  by  a 
specific,  imminent  crisis  is  very  limited.^  Moreover,  because  offsets  and  other 
forms  of  international  collaboration  are  affected  by  a  number  of  policies  or  im¬ 
pending  policy  initiatives  that  are  well  within  the  purview  of  federal  policy  mak¬ 
ers,  this  discussion  focuses  on  these  policies  rather  than  the  creation  of  yet  an¬ 
other  federal  advisory  committee. 


Trade  and  Related  International  Policies 

With  this  in  mind,  the  four  most  important  areas  for  policy  to  address  offsets 
and  other  trade  issues  in  aerospace  are  (1)  completion  of  the  WTO  accession 
agreement  with  China,  ensuring  that  meaningful  disciplines  are  imposed  on  Chi¬ 
nese  government  procurement  within  the  near  term  (i.e.,  less  than  15  years);  (2) 
continued  efforts  to  strengthen  the  existing  WTO  agreements  on  government  pro¬ 
curement,  subsidies,  and  trade-related  investment  measures  (TRIMs);  (3)  enforce¬ 
ment  and  improvement  of  existing  U.S.— European  Union  agreements  on  aero¬ 
space  trade,  including  the  1979  Agreement  on  Trade  in  Large  Civil  Aircraft  and 
the  1992  U.S.-European  Union  agreement  on  commercial  aerospace  subsidies; 
and  (4)  completion  of  negotiations  over  the  proposed  NATO  Code  of  Conduct  for 
intra-alliance  trade  in  weapons  systems. 

The  existing  array  of  policy  tools  with  which  to  address  foreign  government- 
mandated  offsets  is  in  fact  quite  extensive,  albeit  much  more  comprehensive  in  its 
coverage  of  civil  aerospace  trade  than  of  military  exports.  Existing  WTO  agree¬ 
ments  without  exception  provide  extensive  loopholes  for  national  security-re¬ 
lated  transactions,  and  U.S.  trade  negotiators  have  used  these  in  the  past  to  justify 
a  variety  of  decisions,  such  as  restrictions  on  machine  tool  imports.  Nevertheless, 
the  proposed  NATO  Code  of  Conduct  could  introduce  important  disciplines  into 
intra-alliance  trade  and  might  serve  as  a  template  for  eventual  extension  to  cover 
military  sales  to  other  foreign  markets  for  U.S.  weapons,  such  as  Latin  America 
and  Asia,  that  are  expected  to  expand  rapidly  in  the  next  decade. 

Two  other  U.S.  policies  that  exert  a  powerful  influence  on  the  incidence  of 
offsets  in  foreign  military  sales  also  should  be  reviewed  and  revised  in  conjunc- 


^The  most  credible  recent  recommendation  for  such  an  advisory  committee,  which  was  contained 
in  the  recent  report  of  the  Committee  on  Japan  of  the  National  Research  Council  (1994),  compares  the 
role  of  an  aerospace  advisory  committee  favorably  with  that  of  the  National  Advisory  Committee  on 
Semiconductors  (NACS).  But  the  (very  brief)  prominence  and  influence  of  NACS  were  largely  driven 
by  the  perceived  crisis  of  competitiveness  and  trade  in  the  U.S.  semiconductors  of  the  1980s,  and  the 
NACS’  role  as  a  forum  for  the  creation  of  a  long-term  “shared  vision”  has  been  almost  nonexistent. 
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tion  with  any  multilateral  negotiations  over  military  offsets.  At  present,  a  sub- 
stantial  exception  to  U.S.  official  policy  (articulated  in  a  White  House  April  1990 
statement)  sanctions  foreign  governments’  use  of  offsets  in  export  sales  financed 
by  U.S.  taxpayers  through  the  U.S.  Foreign  Military  Financing  (FMF)  program. 
The  primary  recipients  of  this  aid  are  Turkey,  Greece,  Egypt,  and  Israel,  and 
according  to  the  U.S.  General  Accounting  Office  (1994a),  all  four  nations  have 
obtained  offsets  for  FMF  sales  of  U.S.  weapons.  Imposition  of  stronger  prohibi¬ 
tions  on  offsets  in  these  sales  might  at  least  reduce  the  extent  of  U.S.  taxpayer 
subsidies  to  foreign  government  use  of  trade-distorting  measures  in  association 
with  U.S.  military  exports. 

A  second  set  of  U.S.  policies  affecting  military  offsets  that  merit  review  and 
possibly  elimination  as  part  of  multilateral  negotiations  is  the  “domestic  content” 
provisions  that  are  imposed  by  Congress  or  the  Pentagon  in  many  procurement 
programs.  The  “buy  American”  provisions  and  the  U.S.  Defense  Department’s 
insistence  on  North  American  sources  of  supply  for  weapons  being  purchased  in 
substantial  quantities  from  foreign  producers  operate  in  much  the  same  way  as 
foreign  government  offsets.  Progress  in  any  international  negotiations  over  disci¬ 
plines  on  offsets  is  unlikely  without  some  willingness  by  the  U.S.  government  to 
accept  greater  discipline  on  its  use  of  these  policies. 


Domestic  Adjustment  Policies 

Even  the  most  effective  set  of  international  agreements,  however,  will  not 
reverse  the  powerful  trends  that  are  increasing  international  collaboration  in  the 
military  and  civil  aerospace  industries.  These  trends  may  well  increase  the  insta¬ 
bility  of  aerospace  employment  and  are  likely  to  displace  additional  workers. 
Maintaining  and  liberalizing  international  trade  in  goods  and  technology  in  aero¬ 
space  and  other  industries  will  remain  difficult  in  the  absence  of  a  more  coherent 
program  of  government  assistance  to  aid  workers  (as  opposed  to  their  employers) 
in  adjusting  to  the  consequences  of  trade  liberalization  and  economic  change. 

Current  public  policies  to  support  investments  of  public  and  private  funds  in 
work  force  adjustment  are  best  described  as  chaotic.  Federal  policies  to  support 
adjustment  by  displaced  workers  remain  a  patchwork  of  categorical  programs, 
many  of  which  are  encumbered  with  complex  eligibility  requirements  that  limit 
their  effectiveness.  The  U.S.  General  Accounting  Office  (1994b)  found  154  fed¬ 
eral  employee  training  programs  with  a  total  budget  of  $25  billion  in  the  federal 
budget  for  1993-1994,  an  estimate  that  includes  almost  $9  billion  in  student  loan 
programs.  Among  the  largest  programs  designed  to  assist  workers’  adjustment  to 
economic  change  are  Trade  Adjustment  Assistance  (TAA),  which  accounted  for 
$215  million  in  1993-1994  spending,  and  the  Job  Training  Partnership  Act 
(JTPA),  which  (including  its  Job  Corps  component)  accounted  for  $5.2  billion. 

The  TAA  program  is  aimed  specifically  at  the  “losers”  from  internationaliza¬ 
tion,  workers  displaced  by  import  competition.  Paradoxically,  political  support 
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for  TAA  (and,  therefore,  funding)  has  crumbled  during  a  period  of  rapid  expan¬ 
sion  in  import  penetration  of  the  U.S.  economy.  One  reason  for  this  program’s 
limited  political  support  may  be  its  poor  track  record.  TAA’s  requirements  for 
ascertaining  that  a  worker  has  been  displaced  by  imports,  as  opposed  to  the  myriad 
of  other  potential  causes,  severely  delay  the  delivery  of  income  support  payments 
and  virtually  preclude  retraining  for  displaced  workers.^  These  problems  in  this 
program  illustrate  the  serious  handicaps  imposed  on  “adjustment  assistance”  pro¬ 
grams  by  strict  eligibility  requirements  that  are  based  on  the  cause  of  displace¬ 
ment.  However  politically  appealing  such  requirements  may  be,  they  can  impair 
the  success  of  programs  designed  to  support  worker  adjustment. 

The  other  major  federal  program  for  meeting  the  needs  of  displaced  workers 
is  the  JTPA,  created  in  1982  to  replace  the  Comprehensive  Employment  Training 
Act.  JTPA’s  primary  assistance  to  displaced  workers,  however,  remains  focused 
on  job  search  assistance,  and  the  structure  of  its  service  delivery  system  is  such 
that  workers  with  relatively  low  skills,  who  are  often  harder  to  place  in  new  jobs, 
tend  to  be  underserved.  JTPA  also  provides  relatively  little  by  way  of  education 
in  basic  skills  (Cyert  and  Mowery,  1987),  which  reinforces  a  tendency  for  the 
program  to  deal  more  effectively  with  relatively  better-educated  workers  within 
the  displaced  population. 

In  summary,  the  potential  economic  returns  to  a  stronger  set  of  institutions 
for  the  support  of  investments  in  the  skills  of  the  U.S.  labor  force  appear  to  be 
substantial,  particularly  in  an  era  of  rapid  internationalization  and  economic 
change.  But  more-effective  policies  require  cooperation  among  institutions  (pub¬ 
lic  education,  local  government,  organized  labor,  and  employers)  over  which  the 
federal  government  exercises  little  direct  control  and  will  be  difficult  to  develop 
in  a  political  atmosphere  of  considerable  mistrust  between  business  and  the  fed¬ 
eral  government.  Improvements  in  programs  for  displaced  workers  also  are  ham¬ 
pered  by  limited  understanding  of  the  factors  that  are  most  important  to  program 
success. 


CONCLUSION 

For  decades,  aerospace  has  presented  extreme  cases,  either  in  timing  or  mag¬ 
nitude,  of  “globalization”  trends  visible  in  other  industries  throughout  the  U.S. 
economy.  This  industry  has  been  closely  linked  with  national  security  policies,  it 
has  been  a  long-time  beneficiary  of  federal  funding  of  military  and  civil  research 
and  development  programs,  and  it  has  experienced  “alliance-based”  internation- 


^One  1979  study  of  TAA’s  operations  during  the  late  1970s  found  that  workers  received  their  first 
payments  on  average  of  14  months  after  layoff  (Corson  et  al.,  1979).  More-recent  evaluations  of  TAA 
(U.S.  General  Accounting  Office,  1994b)  found  that  program  participants  received  no  training  in  their 
first  15  weeks  of  unemployment. 
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alization  to  a  greater  extent  than  most  other  high-technology  industries  in  the 
postwar  United  States.  The  issues  of  offsets  and  international  collaboration  are 
most  appropriately  viewed  in  this  light.  The  forces  giving  rise  to  them  are  not 
unique  to  aerospace,  although  they  may  be  more  visible  and  powerful  in  this 
sector.  And  the  policies  to  address  their  consequences  also  should  not  be  concep¬ 
tualized  as  “unique”  in  some  sense  to  aerospace.  The  challenges  created  by  inter¬ 
nationalization  in  civil  and  military  aerospace  will  be  present  for  decades  to  come 
in  most  U.S.  manufacturing  and  service  industries. 

As  such,  it  is  also  worth  noting  that  these  challenges  are  themselves  the  fruits 
of  a  50-year  U.S.  policy  of  support  for  economic  reconstruction  and  develop¬ 
ment,  support  for  trade  liberalization,  and  engagement  with  the  international  com¬ 
munity  that  has  been  spectacularly  successful.  Dealing  with  these  results  of  suc¬ 
cess  is  vastly  preferable  to  dealing  with  the  far  more  dangerous  world  that  would 
have  attended  the  failure  of  such  policies. 
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With  the  end  of  the  Cold  War,  military  establishments  around  the  world  have 
been  decreasing  their  force  structures  and  spending  by  significant  amounts.  This 
decline  in  defense  spending  has  made  the  linkages  between  the  economics  of  the 
maintenance  of  national  defense  establishments  and  political-military  security 
issues  clearly  visible  as  never  before.  One  issue  that  is  much  debated,  and  high¬ 
lights  the  linkages  between  the  economics  of  international  trade  in  armaments 
and  U.S.  national  security  interests,  is  the  question  of  American  policy  toward  so- 
called  “offsets.” 

In  this  paper  I  examine  the  larger  context  in  which  the  offsets  issue  is  embed¬ 
ded.  I  argue  that  offsets  are  just  one  dimension — and  not  necessarily  the  most 
important  one — of  a  much  larger  issue  facing  U.S.  policy  makers.  Put  most 
starkly,  the  United  States  might  choose  to  vigorously  promote  its  armaments  ex¬ 
ports  through  active  export  promotion  policies  (that  match  or  even  exceed  what  is 
done  by  other  exporting  nations)  so  as  to  further  strengthen  its  defense  industrial 
base  and  lower  the  acquisition  costs  of  its  defense  systems.  The  United  States  can 
do  this  without  paying  a  great  deal  of  attention  to  the  increasingly  competitive 
atmosphere  for  exports  of  advanced  military  capabilities  that  it  will  be  reinforc¬ 
ing.  Or,  the  United  States  might  instead  try  to  work  with  its  allies’  competitive 
armaments  industries  to  work  out  some  regime  that  restrains  at  least  some  ele¬ 
ments  in  international  competition  for  sales  of  advanced  weapons  systems  so  as 
to  reduce  the  proliferation  of  the  most  advanced  capabilities  and  reduce  the  ur¬ 
gency  (and  resource  requirements)  of  development  programs  for  new  and  ever 
more  sophisticated  systems.  The  United  States,  in  many  respects,  supplies  re¬ 
sources  used  by  both  itself  and  its  allies  in  fielding  the  most  advanced  systems 
competing  in  the  international  marketplace.  Offsets  are  both  an  element  in  arms 
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deals  through  which  American  firms  compete  against  others  in  global  markets 
and  an  instrument  through  which  the  United  States  ultimately  ends  up  supporting 
both  U.S.  companies  and  their  current  and  future  international  competitors. 

From  a  policy  perspective,  there  are  two  big  questions  surrounding  the  use  of 
offsets  in  defense  trade.  First,  should  the  U.S.  government  attempt  to  unilaterally 
“countervail”  foreign  government  policies  (such  as  offset  requirements)  designed 
to  improve  the  bargaining  power  of  their  firms  against  American  suppliers?  Or 
should  the  United  States  instead  (or  in  addition)  work  toward  a  common  interna¬ 
tional  “rules  of  the  game”  for  competition  among  potential  suppliers  of  advanced 
military  technology  that  might  both  create  a  “level  playing  field”  for  competition 
and  reduce  economic  pressures  to  sell  ever  more  advanced  technology  to  ever 
more  dubious  customers?  Second,  how  can  taxpayer  and  national  interests  in 
maximizing  returns  on  defense  technology  investments  be  better  aligned  with 
private  returns  from  technology  transfer  in  situations  in  which  the  economic  im¬ 
pact  of  the  technology  transfer  may  be  felt  well  beyond  the  boundaries  of  the  firm 
negotiating  the  transfer? 

In  this  paper  I  first  examine  the  current  economic  environment  for  defense 
industries  around  the  world.  I  then  characterize  the  “big  picture”  that  is  stimulat¬ 
ing  more  intensive  competition  among  the  major  defense  suppliers  selling  the 
most  advanced  systems  into  international  markets,  and  I  identify  the  major  re¬ 
gions  competing  in  this  global  market.  Next,  I  discuss  the  government  policy 
instruments  affecting  this  competition  and  analyze  the  particular  role  of  offsets 
and  offset  policy  as  a  dimension  of  international  competition.  In  the  final  section 
I  identify  policy  issues  tied  to  the  use  of  offsets  in  global  defense  trade. 


THE  CURRENT  ECONOMICS  OF  THE  DEFENSE  INDUSTRY 

A  key  economic  fact  is  that  the  cost  structure  in  many  key  high-technology 
defense  industries  is  dominated  by  various  flavors  of  economies  of  scale — in 
assembling  and  sustaining  essential  design  capabilities,  in  systems  research  and 
development  (R&D),  in  start-up  costs,  in  production  capacity,  and  in  learning 
curves.  The  price  of  entry  into  development  and  production  of  the  most  advanced 
weapons  systems  is  a  large  fixed  investment,  with  unit  costs  declining  sharply  as 
the  scale  of  production  increases. 

A  fundamental  element  of  the  national  security  policy  of  many  nations  (in¬ 
cluding  most  U.S.  allies)  is  the  creation  and  maintenance  of  their  own  indepen¬ 
dent,  autonomous  capabilities  to  produce  at  least  some  advanced  weapons  sys¬ 
tems.  During  the  40  or  so  years  of  the  Cold  War,  defense  spending  was  large 
enough  in  most  countries  with  pretensions  to  producing  advanced  weapons  to 
enable  production  of  these  systems  in  sufficient  volumes  to  at  least  approach 
affordability.  With  the  widespread  decline  in  national  defense  budgets,  however, 
the  only  way  in  which  many  nations  will  be  able  to  maintain  a  viable  industry  is 
by  exporting  a  much  larger  portion  of  their  output  to  overseas  customers.  This  is 
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true  in  Western  Europe,  where  despite  trans-European  defense  industrial  consoli¬ 
dation  and  halting  steps  toward  a  single  European  defense  market,  tremendous 
economic  pressures  to  export  leading-edge  systems  outside  the  North  Atlantic 
Treaty  Organization  (NATO)  alliance  remain  in  force.  It  is  equally  true  in  Japan, 
where,  with  the  active  support  of  the  Ministry  of  International  Trade  and  Industry 
(MITI),  Japan’s  defense  industry  is  currently  mounting  a  campaign  to  relax  cur¬ 
rent  policies  prohibiting  defense  exports.  It  is  even  true  in  the  United  States, 
where,  since  1995,  formal  conventional  arms  transfer  policy  for  the  first  time  has 
explicitly  recognized  the  economic  impact  on  the  domestic  industrial  base  as  a 
considerable  factor  in  decisions  on  arms  exports. 


THE  BIG  PICTURE 

In  even  the  medium  run,  lessened  inhibitions  on  the  export  of  advanced  weap¬ 
ons — and  increased  competition  for  these  sales  among  the  United  States  and  its 
allies — may  have  significant  impacts  on  the  political  and  military  balance  in  many 
regions.  In  the  long  run,  because  retention  of  a  significant  technological  advan¬ 
tage  over  adversaries  is  critical  to  U.S.  military  strategy,  proliferation  of  advanced 
capabilities  through  the  export  of  weapons  by  U.S.  allies  may  ultimately  be  the 
threat  forcing  the  United  States  to  once  again  increase  its  own  defense  spending 
and  accelerate  the  development  of  new  generations  of  systems  at  a  time  when 
budget  realities  allow  little  margin  for  doing  so  without  sacrificing  other  national 
priorities. 

One  excellent  example  of  this  phenomenon  is  use  of  the  so-called  “gray 
threat”  (as  a  recent  RAND  Corporation  study  described  it)  to  justify  the  rapid 
development  of  the  F-22  fighter.  With  the  imminent  production  of  European  fight¬ 
ers  (e.g..  Eurofighter,  Rafale,  Gripen)  that  are  beginning  to  approach  the  quality 
of  current  U.S.  front-line  fighters  and  the  necessity  for  the  Europeans  to  export 
these  aircraft  to  reduce  their  unit  cost,  it  is  likely  that  U.S.  forces  will  need  to 
deploy  even  more-advanced  fighters  in  the  not  too  distant  future  so  as  to  guaran¬ 
tee  the  assumed  substantial  margin  of  superiority  over  aircraft  in  the  hands  of 
conceivable  adversaries.  Indeed,  once  it  seems  likely  that  U.S.  allies  will  be  will¬ 
ing  to  sell  a  relatively  potent  system  to  a  foreign  buyer,  there  is  a  considerable 
argument  for  instead  supporting  the  sale  of  an  equivalent  U.S.  system  on  the 
grounds  that  the  United  States  might  as  well  reap  the  political  and  economic 
benefit — and  the  advantages  of  a  closer  military  relationship — for  itself.  In  ef¬ 
fect,  given  sufficient  competition  from  U.S.  allies,  there  is  a  perverse  but  compel¬ 
ling  logic  for  the  United  States  becoming  its  own  “gray  threat.” 

Thus,  there  is  a  complex,  self-reinforcing  dynamic  at  work.  With  declining 
defense  spending,  exports  have  become  critical  to  the  very  survival  of  most  de¬ 
fense  industries  outside  the  United  States.  Retention  (or  creation  in  some  cases) 
of  economically  viable,  indigenous  defense  systems  capabilities  is  viewed  as  fun¬ 
damental  to  national  security  in  many  nations,  leading  to  aggressive  economic 
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competition  for  defense  export  opportunities.  The  increasing  economic  pressure 
to  export  ever-more-advanced  capabilities,  in  turn,  may  alter  delicate  strategic 
balances  in  sensitive  regions.  Changes  in  the  strategic  balance  may  trigger  even 
greater  or  wider  interest  in  acquiring  advanced  systems,  and  ultimately,  create 
more  pressure  to  accelerate  the  pace  of  development  of  new  systems  by  the  most 
advanced  military  powers. 

One  can  dimly  imagine  two  possible  new  equilibria:  a  regime  with  much 
higher  levels  of  defense  spending  in  which  the  economic  pressure  to  export  the 
most  advanced  capabilities  has  subsided  to  more  manageable  levels,  or,  alterna¬ 
tively,  the  construction  of  a  more  cooperative  regime  for  arms  sales  in  which  a 
handful  of  military  powers  with  any  realistic  potential  to  develop  the  most  ad¬ 
vanced  military  systems  agree  to  some  degree  of  mutual  restraint  on  exports  to 
third  parties,  perhaps  in  exchange  for  some  program  of  industrial  and  technologi¬ 
cal  cooperation  that  assures  the  survival  of  core  defense  industrial  capabilities 
deemed  essential  to  national  security.  This  last  idea  has  gone  by  various  names — 
a  suppliers’  cartel,  an  “inner  circle,”  etc. — and  is  probably  best  viewed  as  an 
experiment  to  be  pursued  rather  than  a  crystal  clear  vision  of  a  particular  end¬ 
point. 

The  current  market  for  defense  exports  provides  excellent  illustrations  of  the 
fundamental  linkages  and  tensions  between  U.S.  security  policies  and  U.S.  poli¬ 
cies  that  promote  defense  exports.  In  the  discussion  below  I  focus  on  process  and 
organizational  issues  as  well  as  the  particular  policies  that  are  pursued. 

THE  COMPETITORS 

To  begin,  there  are  basically  three  countries  that  sell  advanced  weapons  sys¬ 
tems  worldwide:  the  United  States,  Europe  (which  in  practical  industrial  terms  is 
beginning  to  move  toward  a  single  European  conglomerate  in  some,  though  not 
all,  defense  sectors),  and  Russia.  Japan  has  capabilities  in  defense  systems  that 
are  highly  advanced,  but  at  least  until  now,  has  enforced  a  self-imposed  ban  on 
exports.  China  does  not  produce  the  most  sophisticated  systems,  but  is  an  impor¬ 
tant  exporter  of  middle-  and  low-end  equipment. 

U.S.  industry  is  the  600-pound  gorilla,  accounting  for  about  one-half  of 
worldwide  arms  transfer  deliveries.'  At  least  one  reason  for  this  is  very  simple: 
The  United  States  spends  far  more  on  developing  new  technology  and  systems. 
Figure  1  shows  the  distribution  of  defense  R&D  spending  between  the  United 
States,  its  NATO  allies,  and  Japan  in  1994.  The  United  States  accounted  for  over 
70  percent  of  the  total. 

The  United  States  enjoys  a  similar  advantage  in  the  size  of  its  internal  market 


'Arms  Control  and  Disarmament  Agency  figures  show  almost  exactly  a  50  percent  U.S.  share  of 
arms  deliveries  over  the  1992 — 1994  period. 
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FIGURE  1  Distribution  of  alliance  R&D. 
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FIGURE  2  Distribution  of  alliance  procurement. 
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(i.e.,  its  defense  procurement  budget).  Figure  2  compares  U.S.  procurement  with 
the  remainder  of  its  NATO  allies  and  Japan.  The  United  States  was  slightly  less 
than  half  of  the  total;  the  runner-up  was  Japan,  with  about  16  percent  of  the  pie. 
(This  suggests,  incidentally,  that  if  Japan  were  ever  to  seriously  enter  the  global 
armaments  markets,  its  domestic  output  makes  it  an  immediate  contender  to  be 
the  second  most  efficient  producer  of  military  systems.) 

Indeed,  the  real  question  is — with  over  70  percent  of  allied  R&D,  how  is  it 
that  the  United  States  has  only  a  50  percent  share  of  the  global  defense  trade?  Is 
the  United  States  that  inefficient?  Are  the  performance  advantages  of  American 
systems  that  much  more  costly  at  the  margin? 

Casual  observation  suggests  that  the  United  States  is  not  grossly  less  effi¬ 
cient  than  its  allies,  and  whereas  the  squeezing  out  of  marginal  performance  ad¬ 
vantages  on  the  bleeding  edge  of  the  technological  frontier  may  be  disproportion¬ 
ately  costly,  this  too  seems  unlikely  to  explain  the  bulk  of  this  gap.  Rather,  it 
seems  likely  that  the  United  States,  through  a  variety  of  policy  choices,  has  in 
effect  subsidized  the  development  of  high-technology  weapons  systems  by  its 
closest  allies.  The  mechanisms  have  included  a  deliberate  policy  of  liberal  trans¬ 
fer  of  technology,  on  the  cheap,  to  allies  through  co-production,  licensed  produc¬ 
tion,  and  co-development  programs  and  a  variety  of  policies  (such  as  waiver  of 
recoupment  of  R&D  charges  on  export  sales  of  components  and  systems,  intel¬ 
lectual  property  policies,  etc.)  that  make  it  possible  for  foreign  competitors  to 
acquire  some  of  the  key  components  of  high-technology  weapons  systems  at 
prices  that  may  approach  their  marginal  cost  of  production. 

Buying  a  U.S.-built  radar  design  at  only  a  modest  premium  over  production 
cost  and  inserting  it  in  a  European  fighter,  for  example,  allows  the  European 
systems  integrator  to  market  a  state-of-the-art  platform  without  investing  in  an 
enormously  costly  development  effort  on  the  radar  subsystem.  Having  an  Ameri¬ 
can  defense  contractor  work  as  a  joint  venture  partner  on  air-to-air  missiles  may 
provide  access  to  technologies  developed  at  great  U.S.  taxpayer  expense  for  a 
much  more  modest  cost. 

This  is  not  to  say  that  doing  this  was  irrational  from  the  U.S.  perspective. 
Strengthening  U.S.  allies  militarily  (including  their  industrial  capabilities)  was  a 
security  interest  of  the  United  States  that  was  given  priority  over  possible  impli¬ 
cations  for  longer-term  economic  competition  during  the  Cold  War.  Often,  U.S. 
allies  built  protective  walls  around  their  defense  markets,  and  giving  them  access 
to  U.S.  technology  was  one  of  the  prices  for  slipping  over  the  walls.  The  decision 
was  an  economic  one — selling  them  something,  with  some  return,  was  better  than 
selling  them  nothing,  and  earning  no  return  on  technology  that  in  any  event  had 
already  been  paid  for.  The  decision  reflected  a  political  judgment — industrial 
cooperation  strengthened  U.S.  alliances.  And  the  decision  was  a  military  one — 
given  that  the  United  States  would  fight  alongside  its  allies,  why  not  give  them 
the  same  equipment  to  use  and  build  a  greater  operational  military  coherence? 

The  structure  of  incentives  within  the  U.S.  acquisition  system  was  another 
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factor  promoting  bargain  basement  technology  transfer  to  U.S.  allies.  U.S.  de¬ 
fense  contractors  were,  after  all,  contractors.  The  costs  of  technology  develop¬ 
ment  were  funded  primarily  by  the  taxpayer  (although  the  property  rights  to  the 
technology,  when  not  used  by  the  U.S,  government,  generally  went  to  the  con¬ 
tractor).  Unlike  the  situation  in  commercial  high  technology,  a  company  did  not 
have  to  define  a  pricing  structure  for  its  output  that  allowed  for  a  reasonable 
return  on  technology  investments  to  be  recovered  so  as  to  remain  viable.  Further¬ 
more,  because  often  there  were  competing  U.S.  contractors  able  to  offer  competi¬ 
tive  solutions,  foreign  governments — with  considerable  monopoly  power — were 
able  to  play  the  contractors  off  against  one  another  so  as  to  negotiate  the  most 
favorable  possible  terms  in  acquiring  U.S.  technology.  U.S.  policy,  because  the 
government  was  forbidden  from  favoring  one  contractor  over  another  in  compet¬ 
ing  for  foreign  sales,  did  nothing  to  improve  the  bargaining  position  of  U.S,  firms 
and  the  increased  economic  rent  earned  on  taxpayer-funded  military  technology 
investments. 

U.S.  contractors,  of  course,  always  had  their  own  economic  self-interest  to 
guide  their  decision  making.  If  a  company  decided,  for  example,  to  transfer  tech¬ 
nology  representing  a  taxpayer  investment  of  $4  billion  to  Japan  for  $800  million 
in  licensing  fees,  it  presumably  was  making  the  judgment  that,  in  the  long  run,  its 
potential  returns  on  sales  lost  to  future  Japanese  competition  making  use  of  those 
technologies  was  valued  at  less  than  $800  million.  But  if  government  investments 
in  similar  technologies  were  also  earning  returns  for  other  U.S.  companies,  it  is 
easy  to  see  how  the  company’s  calculation  of  a  floor  on  what  it  would  be  willing 
to  accept  for  use  of  the  technology,  and  a  national  calculation,  might  logically 
diverge.  I  return  to  this  point  below. 

In  short,  both  the  data  and  the  structure  of  the  U.S.  acquisition  system  natu¬ 
rally  lend  themselves  to  speculation  that  what  Figures  1  and  2  really  depict  is  the 
United  States  shouldering  much  of  the  burden  of  development  cost  for  systems 
procured  and  built  by  its  allies.  That  is,  U.S.  policy,  in  addition  to  underwriting 
the  cost  of  sustaining  the  most  formidable  and  effective  defense  industry  in  the 
world — its  own — also  in  effect  underwrote  its  own  industry’s  principal  competi¬ 
tors,  U.S.  policies  supporting  defense  exports  are  at  least  a  part  of  this  story. 

GOVERNMENT  POLICY 

U.S.  policy  supports  defense  exports  through  three  principal  avenues: 

1 .  Granting  of  export  licenses.  Weapons  systems  and  major  system  compo¬ 
nents  are  all  subject  to  export  control.  In  principle,  licenses  are  only  granted  when 
it  is  in  the  security  interest  of  the  United  States;  an  explicit  recognition  of  the  role 
of  arms  exports  in  strengthening  the  U.S.  industrial  base  was  added  by  the  1995 
Clinton  administration  conventional  arms  transfer  policy.  There  are  no  broad  cri¬ 
teria  or  principles  that  guide  decision  making  on  license  applications — the  meth- 
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odology  is  explicitly  case  by  case,  with  a  regional  focus  and  with  no  guarantee  of 
logical  consistency  within  or  across  regions.  The  concept  of  “benchmarking” — 
producing  general  guidelines  detailing  under  what  circumstances  differing  levels 
of  advanced  technology  could  be  released  as  a  tool  to  improve  the  consistency 
and  coherence  of  the  licensing  process — has  been  the  subject  of  some  discus¬ 
sions,  but  never  broadly  implemented. 

In  practice,  the  de  facto  process  by  which  licenses  are  granted  boils  down  to 
a  nation  requesting  a  license  to  learn  about  or  actually  buy  something  (which  not 
infrequently  follows  informal  contracts  with  a  U.S.  contractor  wishing  to  sell 
something),  followed  by  an  interagency  review  process  in  which  the  U.S.  depart¬ 
ments  of  Defense  (DoD),  State,  Commerce,  Energy,  the  Arms  Control  and  Disar¬ 
mament  Agency,  the  intelligence  community,  and  possibly  the  National  Security 
Council  can  play  significant  roles.  The  agencies  not  infrequently  have  different 
views — economic  and  trade  interests  versus  security  considerations  versus  prolif¬ 
eration  concerns  versus  diplomatic  issues — and  as  the  Nolan  Commission  re¬ 
cently  observed,  “Bureaucratic  warfare  rather  than  analysis,  tends  to  be  the  modus 
operandi  in  what  is  often  a  protracted  process  of  plea  bargaining  and  political 
compromise  that  may  not  reflect  long-term  national  objectives.”  The  administra¬ 
tion  of  the  system  is  also  very  far  from  space  age.  Needless  to  say,  the  significant 
potential  for  uncertainty  and  delay  built  into  this  process — albeit  now  much  im¬ 
proved  from  a  business  perspective — can  remain  an  obstacle  to  exports. 

Congressional  prohibitions  have  placed  further  restrictions  on  policy  makers 
in  specific  cases  of  regional  arms  transfers.  On  the  other  hand,  one  can  argue  that, 
with  the  increased  recognition  of  economic  benefit  as  a  legitimate  arms  export 
policy  objective,  the  system  has  been  gradually  tipping  toward  a  presumption 
that— excepting  particularly  disreputable  would-be  customers— if  someone  else 
is  able  and  willing  to  sell  a  particular  capability  to  a  buyer,  then  it  might  as  well 
be  the  United  States. 

2.  Diplomatic  and  administrative  support.  As  the  U.S.  foreign  diplomatic 
infrastructure  became  aware  that  encouraging  U.S.  exports  was  a  priority  for  cur¬ 
rent  government  policy,  a  greater  involvement  in  even-handed  support  to  U.S. 
contractors  in  winning  competitions  for  military  exports  developed  over  the  past 
few  years.  The  support  took  the  form  of  sharing  unclassified  insights  on  what  is 
going  on  within  often  opaque  budget  planning  in  foreign  governments,  embassy 
lobbying  with  local  government  officials,  U.S.  military  lobbying  with  foreign 
militaries,  and  senior  political  appointees  lobbying  hard  for  U.S.  solutions  with 
their  foreign  counterparts.  In  my  experience,  this  has  been  perhaps  the  most  im¬ 
portant  and  effective  element  of  U.S.  policy  support  for  military  systems  exports. 

On  the  other  hand,  I  have  also  observed  questionable  excesses.  One  ex¬ 
ample — an  East  Asian  one — was  that  of  an  ambitious  young  ambassador,  who 
with  minimal  interaction  with  local  U.S.  military  staff  (but  presumably  greater 
contact  with  the  U.S.  contractor  eager  to  make  the  sale),  was  pressing  local  de¬ 
fense  officials  hard  to  buy  an  advanced  military  helicopter.  Behind  the  scenes. 
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senior  military  staff  from  the  DoD’s  Pacific  Command  were  scratching  their  heads 
in  befuddlement,  observing  that  the  local  military  had  not  yet  absorbed  the  tons  of 
recently  acquired  equipment  they  were  already  struggling  to  master.  Furthermore, 
what  was  the  country’s  neighbor — also  a  U.S.  ally — going  to  think  of  this  pro¬ 
posal?  Ultimately,  once  again  the  calculus  ended  up  boiling  down  to  the  fact  that 
if  some  enterprising  salesman — official  or  unofficial — convinced  the  locals  that 
they  wanted  something,  then  it  might  as  well  be  the  U.S,  that  does  the  selling. 

3.  Financial  subsidies  to  exports.  U.S.  defense  contractors  have  lobbied  suc¬ 
cessfully  for  some  new  financial  supports  for  defense  exports  by  arguing  for  a 
“level  playing  field.”^  The  two  principal  subsidy  proposals  that  have  attracted 
attention  in  recent  years  are  a  waiver  of  R&D  recoupment  charges  on  exports 
sales  and  an  export  loan  guarantee  facility  similar  to  Exim  Bank  programs  for 
non-defense  exports.  The  leveling  argument  has  both  a  domestic  component — 
armaments  should  receive  the  same  type  of  treatment  that  other  goods  receive — 
and  a  foreign  component — foreign  governments  give  their  firms  financial  sup¬ 
port  in  exporting,  and  therefore  the  United  States  should  too. 

This  logic  is  attractive  at  first  glance,  but  it  has  two  problems.  The  first  one 
is  the  implicit  assumption  that  defense  exports  are — putting  aside  the  special  na¬ 
ture  of  their  customers  and  application — like  other  traded  goods.  The  second  prob¬ 
lem  is  the  assumption  that  broadly  focused  export  subsidies  are  likely  to  be  a 
cost-effective  tool  for  increasing  export  sales. 

Generally,  weapons  systems  are  not  like  other  traded  goods  in  that  a  national 
security  exemption  has  exempted  them  from  the  subsidy  and  antidumping  disci¬ 
plines  of  the  General  Agreement  on  Tariffs  and  Trade  (GATT).  Thus,  although  it 
is  true  that  producers  of  industrial  goods  making  use  of  R&D  that  is  funded  by 
other  government  agencies  are  not  forced  to  pay  a  R&D  recoupment  charge 
(charges  to  foreign  customers  covering  a  portion  of  the  government’s  investment 
in  R&D),  the  extent  to  which  those  export  sales  of  goods  can  be  subsidized  by 
government  are  severely  limited  by  the  ability  of  foreign  competitors  to  seek 
countervailing  duties  and  antidumping  orders.  No  such  restraints  apply  to  weap¬ 
ons  systems,  which  are  presumed  to  be  covered  by  the  national  security  exemp¬ 
tions  in  the  GATT.  In  fact,  one  could  reasonably  argue  that  “dumping”  (pricing 
exports  below  full  average  cost  of  development  and  production)  is  normal  prac¬ 
tice  in  international  competition  in  defense  systems,  unlike  virtually  any  other 
class  of  traded  goods  facing  the  disciplines  of  the  GATT. 

The  waiver  of  R&D  recoupment  charges  (charges  to  foreign  customers  cov¬ 
ering  a  portion  of  DoD’s  development  costs  for  a  system)  has  some  particularly 
important  economic  implications  in  calculating  the  economic  benefit  to  DoD  from 


^Another  form  of  support  for  DoD  exports  that  periodically  has  been  the  subject  of  discussion  is 
DoD  payment  of  the  costs  for  its  participation  in  air  shows  and  trade  expositions  where  weapons 
systems  are  exhibited  to  potential  customers.  Current  policy  is  to  pay  for  such  participation  in  the 
most  important  such  shows. 
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defense  exports.  First,  it  means  that  the  benefits  will  be  felt  mainly  through  cost 
declines  derived  from  production-scale  economies  and  learning  curves  (and  pos¬ 
sibly  through  avoidance  of  shut-down  and  start-up  costs  when  exports  keep  lines 
“warm”),  and  not  through  spreading  of  R&D  costs  over  a  larger  output.  Second, 
as  already  stated,  it  means  that  foreign  users  of  defense  components  have  poten¬ 
tial  access  to  U.S.  technology  at  marginal  cost,  enabling  them  to  be  competitive 
in  systems  where  they  might  otherwise  be  unable  to  compete  against  U.S.  pro¬ 
ducers. 

R&D  recoupment  charges  have  been  waived  since  1992  for  commercial  sales. 
For  foreign  military  sales  made  on  a  government-to-govemment  basis,  DoD  has 
long  had  the  discretion  to  waive  R&D  recoupment  charges  on  sales  to  NATO, 
Japan,  Australia,  and  New  Zealand  and  has  routinely  done  so.  Since  1996,  con¬ 
gressional  authorization  to  do  so  in  other  cases  has  existed. 

In  1996,  Congress  also  authorized  a  system  of  loan  guarantees  for  defense 
exports  that  could  support  up  to  $15  billion  in  sales.  This  system  is  required  to  be 
“self-financed”  through  fees  charged  to  the  buyers  (cynics  argue  that  the  Office 
of  Management  and  Budget  “scoring”  system  used  to  assess  the  probability  of 
default  in  fixing  these  fees  introduces  some  element  of  subsidy  vis-a-vis  market 
rates,  whereas  others  argue  that  the  paperwork  required  by  the  system  should  be 
counted  as  a  cost).  To  date,  after  about  a  year  of  operation,  not  a  single  export  sale 
has  actually  made  use  of  this  self-financed  program. 

Doubts  about  the  efficiency  of  general  subsidies  as  a  tool  to  promote  defense 
exports  are  raised  by  an  analysis  of  actual  markets  for  defense  systems.  DoD  s 
1994  forecast  of  arms  exports^  divided  arms  deliveries  into  two  categories — goods 
already  under  contract  for  future  delivery  and  products  not  yet  under  contract. 
The  global  split  for  worldwide  arms  trade  for  1994-2000  was  about  50-50  in 
these  two  categories. 

Within  the  “not  yet  under  contract”  category,  foreign  purchases  were  divided 
into  three  categories:  (1)  the  U.S.  was  the  only  source  for  the  system  the  customer 
was  likely  to  specify,  (2)  the  U.S.  was  not  in  competition  (it  did  not  produce  a 
cost-effective  or  competitive  system,  or  the  United  States  did  not  sell  to  a  particu¬ 
lar  customer  as  a  matter  of  foreign  policy),  and  (3)  the  United  States  was  in 
competition  against  other  foreign  arms  producers.  Of  deliveries  during  1994- 
2000,  only  1 1  percent  were  in  this  last  category  (see  Figure  3).  The  inference  was 
that  U.S.  arms  exports  would  be  at  least  48  percent  of  world  sales  over  this  pe¬ 
riod,  and  at  most  59  percent.  Therefore,  absent  any  policy  changes,  no  more  than 
about  10  percent  of  a  50-60  percent  market  share  was  in  play  when  changes  in 
export  policy  are  being  discussed  (see  Figure  4).  The  conclusion  was  that  an 


3Requirements-based  forecasts  by  the  intelligence  community  were  aggregated  into  an  unclassified 
format  and  published  as  Worldwide  Conventional  Arms  Trade  (1994—2000),  A  Forecast  and  Analy¬ 
sis,  Office  of  the  Undersecretary  of  Defense  (Acquisition  and  Technology),  U.S.  Department  of  De- 
fense,  December  1994. 
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FIGURE  3  Supplier  market  share  of  total  worldwide  arms  deliveries  (1994-2000). 
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efficient  export  subsidy  policy  should  be  selective — picking  customers  and  sec¬ 
tors  in  which  real  competition  was  in  evidence  and  in  which  it  was  likely  to  have 
a  significant  impact  on  DoD’s  industrial  base. 

OFFSET  POLICY? 

One  policy  instrument  that  did  not  make  the  list  above  is  U.S.  offsets  policy. 
This  is  because,  officially,  the  United  States  has  no  offsets  policy.  To  understand 
why,  first  I  define  exactly  what  an  offset  is. 

Most  simply  put,  an  offset  is  a  transfer  of  goods,  services,  or  other  commit¬ 
ments  by  a  vendor  and  customer  that  are  bundled  with  the  sale  of  a  good  or 
service,  but  are  not  required  to  effectively  support  the  original  sale.  Offsets  may 
typically  include  such  things  as  transfers  of  technology,  agreements  by  the  seller 
to  purchase  from  local  suppliers  with  some  connection  to  the  buyer,  agreements 
to  invest  in  production  or  other  facilities  in  geographical  proximity  to  the  buyers, 
or  agreements  by  the  seller  to  meet  certain  performance  targets  (e.g.,  export  re¬ 
quirements)  or  undertake  other  unrelated  activities  (e.g.,  countertrade)  on  behalf 
of  the  buyer.  One  can  even  point  to  certain  transactions  that  might  be  regarded  as 
“reverse  offsets,”  with  the  vendor  reducing  the  price  or  providing  additional  ser¬ 
vices  in  exchange  for  commitments  by  the  buyer  that  would  not  normally  be  part 
of  a  “straight”  sale  (e.g.,  agreement  by  aircraft  vendors  to  reduce  prices  in  ex¬ 
change  for  buyer  agreements  to  exclusively  purchase  their  product  over  some 
future  period). 

Offsets,  if  defined  merely  as  the  activities  listed  above,  are  not  uncommon  in 
purely  private  arrangements  between  private  companies  operating  in  today’s  glo¬ 
bal  markets.  Many  agreements  associated  with  the  rapid  growth  of  so-called  “stra¬ 
tegic  alliances”  among  multinational  companies  tie  other  commitments  and  ac¬ 
tivities  in  with  the  sale  of  goods  and  services  to  strategic  partners.  This  “barter” 
of  rights  to  technologies,  or  other  goods  and  services,  transferred  between  com¬ 
panies,  tied  to  an  agreement  in  which  cash  may  also  flow  between  companies,  is 
common  among  high-technology  companies.  It  might  be  argued  that  this  is  a 
reasonable  way  of  dealing  with  the  high  degrees  of  risk  and  uncertainty  in  valua¬ 
tion  of  the  future  economic  impacts  of  technology. 

It  is  therefore  not  difficult  to  see  why  there  is  no  official  U.S.  offsets  policy. 
Officially,  offsets  are  a  purely  private  matter  between  two  companies,  and  there 
is  no  reason  for  the  government  to  intervene.  In  fact,  if  it  did  intervene  officially, 
the  government  might  find  itself  enmeshed  in  the  details  of  a  competition  that 
might  involve  two  different  American  firms.  Although  government  officials 
would  have  no  problem  supporting  a  proposal  by  an  American  firm  over  foreign 
competitors,  favoring  one  U.S.  company’s  proposal  over  another’s  is  absolutely 
forbidden. 

But  at  another  level,  the  U.S.  government  vaguely  disapproves  of  offsets, 
which  it  sees  as  a  distortion  introduced  into  international  trade  that  it  would  pre- 
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fer  to  end.  What  really  makes  an  offset  a  matter  for  official  government  displea¬ 
sure  is  the  overt  or  covert  intervention  by  another  government  into  the  terms  of 
what  otherwise  might  be  a  purely  private  transaction. 

At  a  still  deeper  level,  the  U.S.  government  is  a  practical  and  enthusiastic 
supporter  of  offsets  used  to  promote  defense  sales.  If  there  are  going  to  be  offsets, 
goes  the  logic,  the  United  States  should  be  able  to  provide  offset  packages  that 
will  allow  the  United  States  to  win  in  competitions  with  others.  Pragmatic  U.S, 
defense  officials  in  recent  years  have  often  lobbied  for  U.S,  solutions  in  foreign 
defense  markets  (for  both  economic  and  national  security  reasons),  and  part  of 
that  lobbying  has  been  to  assure  foreign  customers  that  U.S,  suppliers  would  be 
allowed  to  provide  “competitive”  offset  packages. 

This  highlights  the  fact  that  at  the  deepest  level,  there  is  a  de  facto  offset 
policy  when  the  offsets  involve  (as  they  usually  do)  technology  transfer.  Such 
military  sales  (and  many  commercial  aerospace  sales  that  bundle  an  offset  in¬ 
volving  sensitive  dual-use  technology  transfer  to  a  foreign  producer)  must  be 
approved  through  the  export  control  process.  Approval  in  this  process  typically 
has  (at  least  in  recent  years)  considered  the  availability  of  similar  technology 
through  offsets  provided  by  foreign  firms  competing  against  the  American  com¬ 
panies  seeking  export  licenses.  Thus,  the  official  policy  leverage  over  privately 
negotiated  offset  packages  has  been,  and  continues  to  be,  approval  of  export  li¬ 
censes. 


ISSUES  FOR  OFFSET  POLICY 

Government-mandated  offsets  in  military  aerospace  connect  three  economic 
issues.  First,  foreign  offset  requirements  can  be  used  to  affect  the  terms  of  private 
transactions  in  ways  that  improve  deals  from  the  perspective  of  foreign  purchas¬ 
ers  of  U.S.  products  and  technologies,  or  further  other  foreign  government  objec¬ 
tives.  Second,  because  offset  requirements  in  defense  often  involve  the  transfer  of 
U.S.  technologies  funded  by  public  budgets,  the  incentives  of  a  firm  selling  such 
a  technology  to  a  foreign  buyer  can  diverge  from  a  more  inclusive  national  calcu¬ 
lation  of  the  costs  and  benefits  of  a  particular  deal.  Third,  offsets  can  be  viewed  as 
a  potential  backdoor  around  disciplines  imposed  on  trade  and  investment  by  the 
GATT  and  the  World  Trade  Organization  (WTO). 


Bargaining  Power  and  the  Terms  of  Transactions 

Offset  requirements  are  imposed  by  foreign  governments  as  a  bargaining 
tool  to  influence  the  terms  of  transactions  involving  export  sales  of  American 
defense  technology  and  products.  One  objective  may  be  to  increase  the  bargain¬ 
ing  power  of  domestic  firms  in  negotiations  with  U.S.  defense  suppliers.  By  pair¬ 
ing  a  national  preference  in  defense  procurement  with  government-mandated  off¬ 
set  requirements  on  imports  of  foreign  products  or  technologies,  governments 


128 


TRENDS  AND  CHALLENGES  IN  AEROSPACE  OFFSETS 


can  improve  the  terms  of  deals  struck  between  local  firms  and  American  partners. 
Where  local  firms  might  otherwise  be  competing  against  one  another  by  offering 
ever  more  favorable  deals  to  potential  American  partners,  offset  requirements  can 
set  a  minimum  floor  on  the  types  of  deals  with  local  firms  that  are  acceptable  to 
the  government,  increasing  the  bargaining  power  of  local  firms  vis-a-vis  possible 
American  vendors.  A  minimum  set  of  requirements  can  be  designed  to  improve 
the  terms  on  which  foreign  goods  and  services  are  purchased  by  local  firms.  Ob¬ 
viously,  in  “commodity”  markets  with  many  vendors  and  a  price  that  approxi¬ 
mates  long-run  costs  of  production,  there  is  little  scope  for  such  policies  to  ac¬ 
complish  much.  In  imperfectly  competitive  markets — such  as  defense — with 
small  numbers  of  sellers  or  buyers,  however,  such  policies  can  significantly  ef¬ 
fect  the  terms  on  which  deals  are  cut. 

Government-mandated  offset  requirements  may  also  serve  other  political  and 
economic  agendas: 

•  In  economies  where  government  has  an  explicitly  developmentalist  view 
of  its  role  in  promoting  industrial  growth,  offsets  can  be  an  element  of  a  national 
industrial  policy. 

•  In  economies  where  government  has  a  major  influence  on  the  behavior  of 
certain  non-defense  sectors  (because  of  public  ownership  or  regulation),  govern¬ 
ments  are  frequently  tempted  to  impose  formal  or  informal  offset  requirements 
on  procurement  from  abroad  that  are  linked  to  politically  popular  (though  eco¬ 
nomically  debatable)  goals  such  as  jobs  or  export  creation.  The  same  objectives 
can  motivate  offsets  in  defense  as  well. 

•  In  all  countries,  defense  purchases  (closely  linked  to  the  aerospace  sector) 
are  undertaken  by  a  single  customer  (the  government)  with  a  non-economic  goal 
(the  national  security).  Transactions  involving  domestic  and  foreign  defense  firms 
(and  non-defense  goods  and  services  with  defense  applications)  are  scrutinized 
and  shaped  by  all  governments  to  reflect  their  perceived  national  security  inter¬ 
ests.  The  latter  may  have  an  explicitly  economic  component  (protecting  or  stimu¬ 
lating  the  defense  industrial  base). 

The  policy  issue  for  the  United  States  is  that  it  is  apparently  acceptable  for  a 
foreign  government  to  organize  foreign  buyers  in  a  way  designed  to  increase  its 
monopsony  power  (i.e.,  imposing  offset  requirements)  vis-a-vis  sellers  seeking  to 
penetrate  that  national  market  (or  to  exert  that  monopsony  power  directly,  if  the 
foreign  government  is  the  sole  potential  buyer)  so  as  to  increase  some  measure  of 
national  benefit.  Would  it  also  be  desirable  for  the  U.S.  government  to  help  orga¬ 
nize  U.S.  sellers  in  ways  that  increase  their  bargaining  power— and  U.S.  national 
benefit— to  countervail  foreign  buyers  organized  in  monopsony-enhancing  ways? 

Some  such  forms  of  monopoly-power-enhancing  organization  are  already 
permitted.  Voluntary  private  export  cartels  (domestic  international  sales  corpora¬ 
tions)  are  legal  if  certain  requirements  are  met.  Government-led  efforts  are  un- 
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likely  to  be  successful,  unless  the  government  is  funding  much  of  the  product 
development  or  technology  export  is  regulated  directly  by  the  government.  Both 
of  these  conditions,  however,  are  met  in  the  U.S.  defense  industry. 

Of  course,  if  there  are  foreign  providers  of  the  same  systems  that  are  not  part 
of  a  U.S.-organized  supplier’s  club  or  are  not  subject  to  U.S.  government-im¬ 
posed  export  restrictions,  there  is  a  good  chance  that  a  U.S.-only  effort  to  impose 
limits  on  exports  would  fail,  and  the  United  States  would  simply  give  the  busi¬ 
ness  to  foreign  suppliers.  On  the  other  hand,  in  high-end  military  systems,  there 
are  a  relatively  small  number  of  countries  with  advanced  capabilities,  most  of 
whom  are  U.S.  allies,  and  it  is  not  impossible  to  envision  some  grand  agreement 
on  limits  on  technology  transfer  to  support  common  security  objectives,  if  some 
part  of  that  agreement  also  addresses  the  ability  of  all  parties  to  maintain  needed 
defense-related  industrial  capabilities.  This  was  the  idea  behind  the  “inner  circle” 
concept  mentioned  above. 

In  commercial  industries  with  limited  numbers  of  international  players,  it  is 
also  possible  to  conceive  of  international  arrangements  that  might  benefit  ven¬ 
dors  facing  buyer  offset  demands.  Boeing  and  Airbus,  for  example,  might  in 
theory  be  sanctioned  by  their  respective  national  antitrust  authorities  to  set  com¬ 
mon  maximal  limits  on  co-production  or  technology  transfer  conditions  attached 
to  commercial  sales  deals  to  complement  Euro-American  national  controls  on 
defense  aerospace  technology  exports. 


Public  Investments  and  Private  Profits 

One  bright  line  separating  defense  offsets  from  commercial  offsets  is  the  role 
of  governments  in  funding  R&D.  Although  private  firms  are  probably  best 
equipped  to  secure  the  deals  that  capture  the  maximum  return  on  private  invest¬ 
ments  in  new  technology,  the  same  may  not  hold  true  when  it  comes  to  securing 
the  maximum  national  return  on  public  investments  in  new  technology. 

For  example,  if  $15  billion  is  invested  in  developing  a  new  engine  technol¬ 
ogy,  a  firm  may  logically  consider  its  direct  return  from  licensing  the  technology 
and  $3  billion  in  lost  profits  on  possible  future  sales  won  by  its  now  more  com¬ 
petitive  foreign  licensee  and  decide  that  $4  billion  in  licensing  fees  is  a  good  deal. 
If  the  company  alone  invested  in  the  technology,  that  would  be  the  end  of  the 
discussion.  If  the  government  funded  the  $15  billion,  however,  and  made  the 
resulting  know-how  available  to  multiple  U.S.  companies,  it  might  reasonably 
want  a  U.S.  company  to  consider  the  possible  costs  of  future  competition  to  other 
U.S.  firms  as  well.  If  this  future  loss  from  the  new  competition  to  all  U.S.  firms 
were,  say,  $6  billion,  the  $4  billion  licensing  deal  would  be  considerably  less 
attractive  from  a  national  perspective.  This  is  a  calculation  that  a  U.S.  company 
would  not  normally  make  in  evaluating  the  deal  from  its  own  purely  private  per¬ 
spective,  but  it  might  be  the  appropriate  one  in  considering  the  transfer  of  know¬ 
how  based  on  publicly  funded  R&D. 
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Although  the  solution  to  this  problem  is  far  from  clear,  it  is  equally  certain 
that  the  terms  on  which  publicly  funded  technologies  are  transferred  or  sold  to 
foreign  buyers  by  their  private  developers  will  continue  to  be  the  subject  of  vigor¬ 
ous  public  debate  when  those  technologies  draw  from  a  common  pool  of  knowl¬ 
edge  extending  beyond  the  boundaries  of  the  seller.  The  government,  as  the  cus¬ 
todian  of  the  public  interest  in  taxpayer-funded  R&D,  will  continue  to  be  called 
on  to  make  decisions  and  defend  them  when  export  of  technology  is  considered. 

We  should  also  accept  that  the  bright  line  between  military  and  commercial 
investments  is  often  much  fuzzier  than  is  commonly  acknowledged.  Most  com¬ 
mercial  jet  engines  developed  over  the  past  20  or  30  years,  for  example,  were 
largely  based  on  cores  and  other  technologies  originally  developed  for  military 
platforms.  Indeed,  the  jet  engine  business  remains  highly  dependent  on  military- 
funded  R&D  for  much  of  the  continuing  advance  in  its  technology  base,  despite 
the  fact  that  only  one-fourth  of  the  value  of  U.S.  shipments  today  comes  from 
military  units. 


The  Trading  Regime 

Offsets  might  be  regarded  as  a  form  of  subsidy  to  exports  (because  other 
goods,  services,  and  commitments  with  some  economic  value  are  being  bundled 
into  a  sales  transaction).  There  are  restrictions  on  subsidies  and  pricing  behavior 
in  international  trade  that  discipline  the  use  of  such  subsidies,  and  governments 
therefore  are  interested  in  offsets  as  a  trade  issue  in  sectors  where  they  may  be 
used  to  promote  exports  by  national  companies.  The  defense  sector  (including 
much  of  aerospace)  is  unique  in  this  regard  in  that  the  national  defense  escape 
clause  written  into  the  GATT  exempts  defense  goods  and  services  from  some  of 
the  effects  of  these  disciplines.  The  limits  on  “greenlighting”  of  R&D  subsidies  to 
product  development  in  commercial  sectors,  for  example,  arguably  do  not  apply 
to  defense  articles.  Indeed,  one  might  even  argue  that  what  might  be  labeled  as 
“dumping”  (sales  of  products  at  prices  that  do  not  cover  the  fully  loaded — includ¬ 
ing  R&D — cost  of  production)  is  routine  practice  in  international  sales  of  defense 
articles. 

There  is  a  real  danger  that  offsets  can  be  used  as  a  backdoor  around  GATT 
trade  disciplines.  One  example  is  the  apocryphal  (but  generally  accepted)  account 
that  has  the  Japanese  government  agreeing  to  use  its  good  offices  (and  regulatory 
powers)  to  encourage  Japanese  airlines  to  purchase  Boeing  aircraft  in  exchange 
for  Boeing’s  increased  use  of  components  made  by  Japanese  aerospace  suppliers. 
(Japan  Air  Systems  reportedly  defied  the  government  pressure  and  purchased 
Airbus  jetliners  at  a  very  good  price,  at  the  cost  of  a  considerable  negative  cam¬ 
paign  in  the  press  and  elsewhere  against  it.)  In  essence,  the  European  supplier  of 
Airbus  became  a  “less  favored  nation”  when  selling  into  the  Japanese  market.  In 
a  similar  view,  a  Boeing  executive  publicly  acknowledged  at  a  National  Acad¬ 
emy  of  Sciences  forum  in  the  early  1990s  that  Japan’s  MITI  had  cut  a  deal  that 
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involved  assuring  Boeing  that  Japanese  aerospace  companies  would  not  team 
with  Airbus  to  produce  a  new  aircraft  competitive  with  Boeing’s  line  in  exchange 
for  work  guarantees  in  producing  components  for  Boeing  aircraft.  Both  agree¬ 
ments  could  be  interpreted  as  offset  arrangements,  although  these  agreements 
also  have  a  certain  “informal”  quality  that  make  them  less  transparent  than  ex¬ 
amples  normally  raised  in  discussions  of  offsets. 

The  challenge  to  the  spirit,  if  not  the  letter,  of  the  GATT  is  obviously  much 
more  relevant  to  offsets  in  commercial  sales  because  defense  is  given  a  wide 
berth  by  WTO  disciplines.  In  the  long  run,  the  solution  to  this  problem  may  well 
be  an  explicit  definition  of  “informal”  trade  barriers  covered  by  GATT  principles 
that  includes  offsets  and  further  agreements  on  transparency  of  procurement  pro¬ 
cedures  in  government-owned,  regulated,  or  subsidized  industries  that  ultimately 
defines  government  offset  requirements  as  an  explicit  trade  barrier. 

But  as  noted  above,  the  dividing  line  between  defense  and  commercial  prod¬ 
ucts  is  not  always  sharp.  Some  might  even  argue  that  this  line  is  growing  ever 
wider  and  fuzzier  as  more  and  more  industries  historically  dominated  by  military 
procurement  (such  as  space)  increasingly  turn  to  commercial  customers  and  fi¬ 
nancially  strapped  defense  ministries  turn  to  low-cost  commercial  alternatives  for 
specialized  defense  components  historically  purchased  from  a  captive  military 
supplier  base. 


CONCLUSION 

With  defense  downsizing  in  full  swing  around  the  globe,  all  major  producers 
of  high-technology  armaments  other  than  the  United  States  face  virtual  economic 
crisis  in  their  defense  industries.  Unless  they  are  willing  to  give  up  maintenance 
of  a  national  capability  to  produce  advanced  military  systems  as  a  national  secu¬ 
rity  objective  (exceedingly  unlikely),  this  means  that  they  will  be  pushed  to  (1) 
close  off  their  national  markets  to  foreign-built  systems  and  (2)  dramatically  in¬ 
crease  exports.  In  the  long  run,  this  is  likely  to  raise  significant  problems  for  the 
United  States. 

Offsets  are  a  competitive  tool  used  by  both  buyers  and  sellers  in  an  increas¬ 
ingly  cutthroat  global  market  for  defense  equipment.  The  United  States  is  alone 
in  being  able  to  sustain  a  viable,  broad-based  defense  industry  solely  on  the 
strength  of  its  large  domestic  market;  other  countries  with  advanced  arms  indus¬ 
tries  must  export  substantial  volumes  of  defense  goods  into  a  shrinking  global 
market  just  to  keep  their  industrial  base  economically  sustainable. 

Offsets  create  policy  challenges  in  three  ways.  They  offer  a  way  for  govern¬ 
ments  to  insert  themselves  into  private  transactions  to  increase  the  bargaining 
power  of  domestic  firms  in  international  agreements  or  advance  other  govern¬ 
ment  objectives.  If  successful,  however,  offset  requirements  may  invite  retalia¬ 
tion  through  a  countervailing  policy  of  organization  of  private  or  public  cartels 
among  suppliers.  (This  might  even  work  in  industries  with  small  numbers  of 
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suppliers,  such  as  defense  and  aerospace.)  Second,  their  use  as  leverage  to  force 
technology  transfer  from  private  suppliers  raises  difficult  policy  questions  about 
the  extent  to  which  private  interest  fully  captures  the  public  interest  in  technolo¬ 
gies  funded  out  of  public  coffers.  Third,  use  of  offset  requirements  is  a  backdoor 
challenge  to  the  GATT  vision  of  open  global  markets. 

The  obvious  alternative  in  military  aerospace  that  addresses  both  the  big 
issue  of  unrestrained  exports  of  advanced  military  capabilities  and  the  smaller 
issue  of  offsets  (one  tool  used  to  pry  open  greater  technology  transfer)  is  to  work 
through  some  sort  of  system  of  industrial  and  technical  cooperation  with  major 
U.S.  allies  (Europe  and  Japan).  Some  arrangement  would  be  needed  that  would 
maintain  access  by  U.S.  defense  producers  to  these  important  markets  while  per¬ 
mitting  U.S.  allies  to  maintain  core  defense  systems  capabilities  and  restrain  the 
unchecked  proliferation  of  advanced  military  exports.  The  United  States  as  the 
only  nation  that  can  maintain  an  economically  affordable  advanced  defense  sec¬ 
tor  without  relying  on  exports — must  play  a  leadership  role  in  constructing  such  a 
system.  The  massive  investment  by  the  United  States  in  military  technology — 
which  in  effect  underwrote  the  development  of  allied  industrial  capabilities  in  the 
first  place — continues  to  provide  us  with  enormous  leverage  that  can  be  utilized 
for  this  purpose. 


The  Effects  of  Offsets,  Outsourcing,  and 
Foreign  Competition  on  Output  and 
Employment  in  the  U.S.  Aerospace  Industry 


Robert  E,  Scott 
Economic  Policy  Institute 


The  debate  over  the  employment  effects  of  offsets  is  contentious  because  of 
the  interplay  of  several  closely  related  questions  that  can  be  quite  difficult  to 
disentangle.  Overall  employment  has  declined  steeply  in  the  U.S.  aerospace  in¬ 
dustry  since  1989  for  a  variety  of  reasons,  including  sharp  reductions  in  public 
spending  for  defense  goods  and  space  exploration;  rising  imports  of  aircraft,  en¬ 
gines,  and  components;  and  increasing  productivity  and  structural  changes  in  the 
defense  and  commercial  aerospace  industries,  including  numerous  mergers  and 
consolidations.  Furthermore,  industry  representatives  argue  that,  in  the  absence 
of  offsets,  foreign  sales  of  commercial  and  defense  aerospace  equipment  would 
decline  or  disappear,  raising  questions  about  the  appropriate  counterfactual  exer¬ 
cise  that  should  be  used  to  analyze  the  effects  of  offsets  and  related  issues  on  total 
industry  employment.* 

Barber  and  Scott  (1995:2)  examined  a  number  of  these  issues  and  concluded 
that,  in  addition  to  the  500,000  jobs  already  lost  in  this  industry  since  1989,  an 
additional  469,000  jobs  in  aerospace  and  related  industries  could  be  at  risk  by 
2013  because  of  offset  policies  and  increased  foreign  competition.”  In  this  report 
I  update  Barber  and  Scott  (1995)  and  re-examine  the  evidence  that  increasing 
foreign  competition  will  threaten  a  large  number  of  jobs  in  this  industry  over  the 
next  one  to  two  decades.  I  begin  by  reviewing  trends  in  aerospace  employment 
and  then  examine  the  principal  causes  of  declining  sectoral  employment  using  a 
straightforward  counterfactual  exercise  to  assign  changes  in  employment  that 


^See,  for  example,  Johnson  (1997:34)  who  noted  that  “if  a  foreign  customer  wants  to  deal  in  offsets, 
companies  will  have  to  listen  and  negotiate.” 
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occurred  between  1989  and  1996  to  their  proximate  causes.  In  the  next  section  I 
examine  international  competitive  challenges  and  forecast  the  effeets  of  offsets 
and  other  types  of  international  competition  on  industry  employment  for  the  next 
two  decades.  The  paper  concludes  with  a  discussion  of  policy  alternatives  for 
addressing  the  industry’s  problems. 


EMPLOYMENT  TRENDS 
Overall  Trends 

Between  1989  and  1995  total  employment  in  the  aerospace  industry  declined 
by  545,000  workers,  as  shown  in  Table  1.  In  1996  output  and  employment  began 
to  recover  and  they  improved  in  1997  (AIAA,  1997),  and  are  forecast  to  increase 
for  several  more  years  {Aviation  Week  and  Space  Technology,  1997).  The  most 
important  causes  of  the  decline  in  employment  were  (1)  declining  defense  bud¬ 
gets,  (2)  a  worldwide  recession  in  commercial  aircraft  demand,  and  (3)  the  effects 
of  increased  international  competition.  Between  1989  and  1995  overall  aero¬ 
space  employment  declined  by  40  percent.  The  deeline  in  employment  had  very 
similar  effects  on  production  and  nonproduction  employment  in  the  aerospace 
industry.  The  share  of  produetion  workers  in  total  industry  employment  fell  only 
by  1.6  percentage  points  between  1989  and  1995,  and  the  production  worker 
share  recovered  strongly  in  1997  (AIAA,  1997). 

The  global  recession  in  aircraft  demand  caused  employment  to  fall  in  all 
major  aircraft-producing  nations,  as  shown  in  Table  2.  Total  aerospace  employ¬ 
ment  in  the  triad  countries  (the  United  States,  Europe,  and  Japan)  fell  by  more 
than  550,000  workers,  according  to  the  European  Commission  (EC).^  However, 
the  losses  were  not  evenly  spread.  Employment  in  the  United  States  and  the 
United  Kingdom,  as  reported  by  the  EC,  fell  by  about  42  percent  between  1989 
and  1995,  but  declined  only  20  pereent  in  the  rest  of  Europe,  13  percent  in  Canada, 
and  was  unchanged  in  Japan.  The  United  States  absorbed  about  74  percent  of  the 
job  losses  during  this  period,  although  only  62  percent  of  total  triad  aerospace 
employment  was  located  in  the  United  States  in  1989. 

As  a  result  of  these  differential  impacts,  the  U.S.  share  of  aerospace  employ¬ 
ment  in  the  triad  countries  declined  by  about  6  percentage  points  between  1989 
and  1995,  as  shown  in  Figure  1.  The  other  members  of  the  triad  all  gained  em¬ 
ployment  share,  relative  to  the  United  States  (with  the  exception  of  the  United 
Kingdom,  as  shown  in  Table  2).  Data  reviewed  below  suggest  that  one  reason 
that  employment  levels  remained  higher  in  Europe  was  the  growing  share  of 
Airbus  Industrie  in  commercial  aircraft  markets. 


^The  EC  uses  a  narrower  definition  of  the  aerospace  industry  than  does  the  Aerospace  Industries 
Association  of  America,  as  shown  in  Table  2. 


TABLE  1  Aerospace  Industry  Employment,  1982-1997  (in  hundreds  of  thousands) 
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Year 


Total  European  Union  -•-U.S.  - Canada  -•—Japan 

FIGURE  1  Shares  of  triad  aerospace  employment.  Source:  Economic  Policy  Institute 
analysis  of  data  from  European  Commission  (1997). 


Causes  of  U.S.  Aerospace  Job  Losses,  1989-1997 

Industry  revenues,  measured  in  constant  dollar  terms,  declined  sharply  in  all 
the  major  sectors  of  demand  in  the  early  1990s,  as  shown  in  Table  3.  The  sectoral 
changes  were  not  evenly  spread,  as  was  the  case  with  employment  in  Table  1. 
Total  industry  revenues  fell  30  percent  between  1990  and  1995  and  increased  26 
percent  between  1995  and  1998.  Civil  aircraft  sales  fell  by  32  percent  in  the  first 
half  of  the  1990s,  but  are  forecast  to  nearly  double  between  1995  and  1998.  Mis¬ 
sile  sales  declined  much  more  rapidly  than  average  and  will  remain  flat  through 
1998.  Space  purchases  (including  research  and  development  [R&D])  were  essen¬ 
tially  flat  in  the  1990s.  Of  the  five  major  subsectors  of  the  aerospace  industry, 
shown  in  the  last  five  columns  of  Table  3,  civil  aircraft  sales  were  responsible  for 
the  greatest  majority  of  the  industry’s  $23  billion  expected  increase  in  real  sales 


TABLE  3  Aerospace  Industry  Revenues  (constant  1987  dollars,  in  millions) 
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TABLE  4  Relationship  of  U.S.  Aerospace  Revenues  to  Exports,  Imports,  and  the  Balance  of  Trade  (billions  of  current  dollars) 
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between  1995  and  1998.  Increased  sales  of  $3.8  billion  in  related  products  and 
services  roughly  offset  losses  in  military  sales  in  this  period. 

Imports  have  also  been  rising  rapidly,  as  shown  in  Table  4.  Between  1989 
and  1997,  imports  increased  by  $8. 1  billion  in  nominal  terms.  The  import  share  of 
the  domestic  market  increased  by  5.7  percentage  points.  One  way  to  assess  the 
effects  of  trade  on  employment  is  to  construct  a  counterfactual  scenario  in  which 
trade  remains  constant  as  a  share  of  domestic  output.  In  this  scenario,  if  demand 
were  unchanged  in  1997,  then  domestic  sales  and  output  could  have  been  5.7 
percent  higher  than  they  actually  were  if  the  import  share  had  remained  unchanged 
at  its  1989  level.  This  translates  into  about  49,500  jobs,  out  of  the  actual  loss  of 
462,000  jobs  between  1989  and  1997(see  Table  1).  Thus,  increased  imports  di¬ 
rectly  account  for  about  11  percent  of  the  decline  in  aerospace  employment  ob¬ 
served  in  this  period. 

Falling  output  also  reduced  employment,  although  a  significant  recovery  had 
occurred  by  1997,  relative  to  the  nadir  reached  in  1995.  Total  industry  sales,  in 
real  terms,  declined  by  12.5  percent  between  1989  and  1997  (Table  3).  If  output 
were  unchanged  in  1997,  relative  to  1989,  then  an  additional  109,000  jobs  would 
be  been  retained  or  created  in  this  industry.  Thus  depressed  demand  for  aero¬ 
space  products  explained  about  24  percent  of  employment  losses  in  this  period. 
Declining  demand  in  all  sectors,  especially  in  the  military  industries,  was  the 
most  important  cause  of  falling  employment  between  1989  and  1995  (as  indi¬ 
cated  in  Table  3),  but  productivity  and  related  factors  played  a  more  significant 
role  after  1995.^ 

Productivity  growth,  broadly  defined  as  output  per  worker,  also  eliminated 
significant  amounts  of  aerospace  employment  in  this  period.  The  unexplained 
employment  changes  (those  due  to  forces  other  than  increased  imports  and  de¬ 
mand  changes)  amounted  to  292,000  jobs  between  1989  and  1997,  or  two-thirds 
of  all  jobs  lost  in  this  period.  However,  this  measure  also  includes  the  effects  of 
changes  in  the  capitaVlabor  ratio,  and  interactions  between  productivity  and  the 
other  factors  discussed  above  (trade,  demand,  and  capital  intensity).  In  the  ab¬ 
sence  of  data  on  changes  in  capital  inputs  in  this  period  it  is  impossible  to  esti¬ 
mate  the  effects  on  employment  of  total  factor  productivity  growth,  or  pure  tech¬ 
nical  change  as  it  is  usually  measured  by  economists.  Nonetheless,  it  appears  that 
productivity  growth  does  explain  a  substantial  share  of  the  job  losses  that  did 
occur  between  1989  and  1997. 

In  assessing  the  causes  of  declining  employment,  it  is  also  important  to  note 
that  trade  also  has  indirect  effects  on  employment  that  are  not  reflected  in  the 


^Editing  of  the  proceedings  for  this  volume  permitted  updating  of  the  data  reported  in  this  chapter. 
The  analysis  in  this  section  has  been  revised  to  reflect  changes  in  trade  and  output  through  1997,  as  a 
result.  These  revisions  altered  the  details  of  the  analysis,  but  did  not  affect  the  basic  conclusions.  In 
particular,  the  trend  rate  of  growth  in  the  ratio  of  imported  engines  and  parts  to  aircraft  sales,  a  key 
indicator  in  the  analysis  in  this  chapter,  accelerated  sharply  in  1997,  as  shown  in  Figure  4,  below. 
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FIGURE  2  Aerospace  exports,  imports,  and  trade  balance.  Source:  Economic  Policy 
Institute  analysis  of  AIAA  (1996,  1997). 


simple  decomposition  given  above.  For  example,  increased  foreign  competition 
may  explain  a  significant  portion  of  the  observed  productivity  increase.  In  addi¬ 
tion,  the  loss  of  foreign  market  shares  also  explains  part  of  the  decline  in  total 
sales.  As  shown  below.  Airbus,  in  particular,  has  sharply  increased  its  share  of 
foreign  markets  for  commercial  aircraft,  which  are  some  of  the  most  important 
sources  of  demand  for  U.S.  producers  (Table  4). 

The  increasing  international  competition,  and  the  global  decline  in  aircraft 
demand,  led  to  a  sharp  decline  in  the  nominal  value  of  U.S.  exports  between  1992 
and  1995,  as  shown  in  Table  4  and  Figure  2.  Exports  began  to  increase  again  in 
1996,  stimulated  by  the  end  of  the  commercial  aircraft  glut  of  the  early  1990s  and 
also  by  the  introduction  of  Boeing’s  new  111  aircraft.  The  effects  of  the  interna¬ 
tional  business  cycle  were  amplified  by  a  technology  cycle  in  which  Airbus  was 
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first  to  market  with  its  new  generation  of  long-haul  aircraft  (the  A330  and  A340 
models,  first  delivered  in  1993)  and  was  therefore  able  to  capture  market  share 
from  the  U.S.-based  producers  until  the  777  was  launched  in  1995  (European 
Commission,  1997:20). 

Despite  these  difficulties,  export  sales  fell  less  sharply  in  the  early  1990s 
than  other  types  of  aerospace  sales  (Table  4).  Therefore,  because  their  share  of 
domestic  production  increased,  the  constant  share  model  suggests  that  export 
markets  helped  sustain  domestic  production  in  this  period.  Exports  increased  from 
29.1  percent  of  total  revenues  in  1990  to  38.8  percent  in  1997,  an  increase  of  9.7 
percentage  points.  Without  this  increase  in  export  sales,  U.S.  aerospace  employ¬ 
ment  would  have  been  reduced  by  a  similar  amount  in  1996.  In  other  words,  if 
the  export  share  of  U.S.  aerospace  sales  had  remained  constant  at  its  1989  level, 
then  there  would  have  been  approximately  84,000  fewer  jobs  created. 

The  question  that  must  be  addressed  is  whether  a  constant  export  share  is  the 
appropriate  counterfactual  exercise.  The  United  States  controlled  a  substantial 
share  of  the  world  commercial  aircraft  industry  in  the  1980s,  and  in  fact  that  share 
has  fallen  in  the  1990s,  as  discussed  below.  It  is  the  growth  in  overall  world 
demand  for  commercial  aircraft,  in  combination  with  the  shrinkage  of  demand 
for  other  domestic  aerospace  products,  that  has  caused  the  increase  in  the  export 
share  of  U.S.  aerospace  sales.  For  these  reasons  it  is  incorrect  to  assume  that  these 
export  sales,  and  the  increase  in  the  share  of  exports  in  total  sales,  would  not  have 
taken  place  in  the  1990s  unless  imports  had  also  increased,  as  suggested  by  some 
observers.  The  two  trends  are  driven  by  different  forces.  Changes  in  imports  and 
exports  should  be  analyzed  independently. 

FUTURE  THREATS  TO  U.S.  AEROSPACE  EMPLOYMENT 

Airbus  and  other  potential  new  foreign  competitors  in  the  commercial  air¬ 
craft  industry  are  the  most  important  direct  threats  to  U.S.  aerospace  employ¬ 
ment.  This  threat  was  realized  and  became  increasingly  important  in  the  1990s,  as 
shown  in  Figure  3.  The  market  share  of  Airbus  and  other  European  aircraft  pro¬ 
ducers  began  to  rise  sharply,  especially  after  1992,  in  all  significant  markets.  In 
the  United  States  their  share  attained  a  peak  of  30  percent  in  1994  and  has  de¬ 
clined  since.  However,  their  share  in  the  rest  of  the  world  (excluding  the  United 
States  and  Europe)  increased  by  nearly  50  percent  between  1994  and  1995,  from 
30  percent  to  nearly  45  percent.  This  reflects,  in  part,  the  technological  cycle 
discussed  above.  However,  it  may  also  reflect  (1)  more  aggressive  sales  promo¬ 
tions  by  European  Union  (EU)  governments  (for  example,  through  more  gener¬ 
ous  export  financing),  (2)  more  competitive  pricing  by  Airbus,  and  (3)  market- 
share  gains  through  increased  willingness  to  engage  in  offset  transactions.  In 
China,  in  particular.  Airbus  has  increased  its  market  share  sharply  and  has  also 
announced  a  number  of  joint  and  co-production  arrangements  with  Chinese  pro¬ 
ducers  (see  examples  in  Box  1). 
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1986  1987  1988  1989  1990  1991  1992  1993  1994  1995 

Year 

— ^U.S.  EU-15  - Rest  of  World  Total 

FIGURE  3  European  Union  shares  of  aircraft  deliveries,  by  region  of  the  world,  1986- 
1995.  Source:  Economic  Policy  Institute  analysis  of  European  Commission  (1997). 


Airbus  and  the  other  European  aircraft  manufacturers  have  also  maintained  a 
larger  share  in  their  home  market  throughout  the  period  shown  in  Figure  3.  They 
became  the  dominant  suppliers  in  Europe  in  the  1990s.  In  1995  European  firms 
captured  55  percent  of  their  home  market  (measured  in  value  terms),  while  con¬ 
trolling  approximately  one-third  of  the  total  world  market  for  commercial  aircraft 
sales.  In  1995,  22  percent  of  European  commercial  aircraft  sales  were  in  their 
home  market  (European  Commission,  1997:32).  Boeing  is  also  heavily  depen¬ 
dent  on  exports.  It  now  “exports  70%  of  its  commercial  jets,”  a  fraction  that  has 
been  increasing  in  recent  years  (Waldmann,  1997:6).  The  relatively  large  market 
share  of  Airbus  and  other  European  aircraft  producers  in  the  EU  suggests  that 
European  airlines  (public,  private,  and  mixed)  may  be  skewing  sales  to  European 
firms  for  nonmarket  reasons.  Although  such  preferences  may  violate  the  spirit  or 
letter  of  the  1979  General  Agreement  on  Tariffs  and  Trade  (GATT)  aircraft  agree¬ 
ment  (signed  by  the  United  States  and  the  countries  of  the  EU)  or  the  1992  civil 
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B0X1 

Offsets  and  Outsourcing  in  China 

•  Airbus  donated  a  $50  million  flight  training  simulator  for  use  in  train¬ 
ing  pilots  in  Beijing. 

•  Xian  Aircraft  Co.  builds  vertical  fins  and  horizontal  stabilizers  for  the 
Boeing  737,  trailing  edge  ribs  for  the  747,  and  forward  access  doors  for 
the  737. 

•  Xian  also  builds  access  doors  for  the  Airbus  A300,  A310,  A330,  and 
A340  and  carbon  fiber  fin  ribs  for  the  A320. 

•  Chengdu  Aircraft  Co.  makes  vertical  fins,  horizontal  stabilizers,  and 
tail  sections  for  the  Boeing  757  and  nose  sections  for  the  MD-80  and  MD- 
90  transports. 

•  Shenyang  Aircraft  Co.  makes  cargo  doors  for  the  Boeing  757  and 
wing  ribs  and  emergency  exit  doors  for  the  Airbus  A320  and  machine 
parts  for  the  A300  and  A310. 

•  Shanghai  Aircraft  Co.  makes  components  for  the  Boeing  737  and 
jointly  assembles  the  McDonnell  Douglas  MD-80  and  MD-90  transports. 

Source:  Seattle  Times  {^  996). 


aircraft  accord,  they  have  not  yet  been  the  subject  of  formal  complaints  or  action 
by  U.S.  producers  or  government  agencies  such  as  countervailing  duties  or  Sec¬ 
tion  301  actions. 

The  trends  illustrated  in  Figure  3  are  reflected  in  Table  5,  which  reports  U.S. 
aerospace  exports,  by  region,  between  1991  and  1995.  Exports  to  the  eight  largest 
European  countries  fell  40  percent,  the  largest  decline  of  any  region.  This  reflects 
the  particularly  strong  performance  of  European  firms  in  their  own  market  in  the 
1990s.  U.S.  exports  to  Japan  and  Asia  were  essentially  flat,  although  they  did 
decline  somewhat  from  1992.  Exports  to  the  rest  of  the  world  declined  by  25 
percent  in  this  period,  also  reflecting  the  effects  of  increased  competitiveness  of 
Airbus,  vis-a-vis  Boeing  and  McDonnell  Douglas,  although  it  is  not  clear  whether 
this  reflects  market  forces  or  unfair  competition. 

In  the  context  of  the  offsets  debate,  in  which  China  is  often  cited  as  one  of  the 
most  aggressive  and  egregious  violators  of  international  norms,  and  also  one  of 
the  most  important  and  rapidly  growing  markets  for  aircraft,  it  is  significant  to 
note  that  total  U.S.  aerospace  exports  to  China  were  quite  small,  representing 
between  3.5  and  7.5  percent  of  total  U.S.  exports  in  this  period.  The  small  volume 
of  U.S.  exports  to  China  suggests  that  the  benefits  of  offsets,  in  terms  of  increased 
sales,  may  be  quite  limited.  However,  the  costs  in  terms  of  lost  jobs  and  diffusion 
of  critical  technologies  could  be  quite  significant.  Ultimately,  foreign  aerospace 


EFFECTS  OF  OFFSETS,  OUTSOURCING,  AND  FOREIGN  COMPETITION 


145 


TABLE  5  U.S.  Aerospace  Exports,  by  Region  (millions  of  dollars) 


Year 

EU-8 

Japan 

China 

Rest  of 
World 

Total 

Exports 

1991 

17,647 

1,244 

12,747 

35,548 

1992 

2,247 

15,353 

36,906 

1993 

3,581 

2,384 

14,056 

31,823 

1994 

11,821 

12,083  ' 

30,050 

1995 

3,587 

1,250 

9,622 

25,079 

SOURCE:  Economic  Policy  Institute  analysis  of  AIAA  (1996). 


firms  may  play  a  key  role  in  helping  China,  or  a  coalition  of  Asian  aerospace 
firms,  become  a  new  entrant  in  the  aircraft  industry  as  a  full-fledged  designer  and 
integrator  of  commercial  jets,  with  potentially  devastating  consequences  for  both 
Airbus  and  Boeing. 


Offsets  as  Threat  to  Future  U.S.  Aerospace  Employment 

Imports  represent  a  growing  share  of  domestic  output,  as  noted  above  in  the 
discussion  of  Table  4  on  U.S.  aerospace  sales  and  trade.  Imports  have  two  distinct 
effects  on  output.  First,  an  increase  in  the  sales  of  finished  aircraft  of  foreign 
origin  reduces  the  level  of  domestic  sales.  In  this  sense,  imports  directly  represent 
an  opportunity  cost  in  terms  of  lost  sales  and  employment  possibilities. 

The  second  channel  through  which  imports  can  affect  domestic  employment 
is  when  the  use  of  foreign  parts  and  components  increases  as  a  share  of  value 
added.  In  effect,  the  “foreign  content”  of  domestic  sales  is  thereby  increased,  and 
a  given  volume  of  final  sales  will  not  support  the  same  number  of  domestic  jobs. 
This  is  equivalent  to  a  reduction  in  the  amount  of  labor  that  is  required  to  produce 
a  given  amount  of  output."^  Offset  agreements,  both  voluntary  and  mandatory, 


input-output  relationships  are  used  to  model  the  effects  of  trade  and  output  on  domestic  employ¬ 
ment,  then  an  increase  in  the  share  of  imported  components  in  final  sales  should  be  reflected  in  a 
reduction  in  the  direct  and  indirect  labor  requirements  per  dollar  of  value  added.  Note,  however,  that 
tables  2  through  4  report  industry  sales.  This  reporting  procedure  necessarily  results  in  double  count¬ 
ing  of  some  elements  of  value  added.  For  example,  aircraft  parts  sold  to  final  integrators  are  also 
included  in  the  value  of  the  aircraft  finally  delivered  to  domestic  or  foreign  customers.  It  would  be 
highly  preferable  if  industry  were  to  report  domestic  value  added,  rather  than  total  sales. 

^The  exception  to  this  rule  would  occur  at  later  stages  in  the  product  life  cycle  when  a  foreign 
competitor  begins  to  assemble  finished  aircraft.  In  this  case,  the  aircraft  assembled  abroad  would 
reduce  domestic  employment  by  either  (1)  reducing  foreign  (export)  sales  of  the  domestic  firm  and/or 
(2)  increasing  imports  of  finished  aircraft.  McDonnell  Douglas  has  already  reached  both  stages  in  its 
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will  generally  have  the  largest  effect  on  parts  and  components  imports.^  It  is 
therefore  important  to  distinguish  imports  of  components  and  complete  aircraft 
when  analyzing  the  effects  of  trade  on  employment. 

In  the  1990s,  imported  parts  and  components  (including  engines  and  engine 
parts)  were,  on  average,  71  percent  of  total  aerospace  imports.^  Figure  4  shows 
that  U.S.  engines  and  parts  imports  represent  a  growing  share  of  total  aircraft 
sales.^  This  share  rises  from  about  8  percent  in  1981  to  over  19  percent  in  1997. 
Between  1984  and  1997,  this  share  increased  by  about  0.7  percentage  points  per 
year.  As  a  first  approximation,  the  increase  in  parts  imports  reflects  the  direct 
effects  of  offsets  and  all  other  forms  of  co-production  and  international  out¬ 
sourcing  agreements.  This  measure  is  separate  from  the  effects  of  increasing  in¬ 
ternational  competition  in  final  aircraft  sales,  as  reflected  in  increased  imports  of 
complete  aircraft  and  reduced  exports.  This  distinction  will  be  important  in  pre¬ 
dicting  future  jobs  at  risk. 

Before  turning  to  the  analysis  of  future  employment  threats,  we  need  to  ex¬ 
amine  trends  in  some  of  the  major  components  of  aircraft  employment.  Figure  5 
reports  total  employment  in  airframes  (final  assembly  and  integration),  engines 
and  parts,  and  other  parts  and  equipment.  Several  trends  stand  out  in  these  data. 
First,  the  bulk  of  employment  in  this  industry  is  still  in  the  airframe  sector,  com¬ 
posed  primarily  of  the  major  defense  and  commercial  aircraft  integrators.  Sec¬ 
ond,  there  appears  to  be  a  secular  declining  trend  in  employment  in  airframes, 
engines,  and  parts.  As  a  location  for  production,  the  United  States  is  internation¬ 
ally  the  least  competitive  in  the  engine  sector.  The  United  States  has  had  roughly 
balanced  trade  (exports  equaling  imports)  in  this  sector  in  recent  years  and  has 
periodically  experienced  overall  deficits  in  engine  trade.  This  is  remarkable,  in 
part,  because  two  of  the  three  major  engine  producers  are  based  in  the  United 
States  (Almeida,  1997). 


co-production  arrangement  involving  Chinese  assembly  and  co-production  of  its  MD-82  and  MD-90 
aircraft.  At  least  one  of  these  aircraft  has  also  been  exported  back  to  the  United  States. 

When  final  aircraft  assembly  is  transferred  abroad,  parts  exports  v^^ill  increase  even  while  total 
industry  employment  and  value  added  would  decline,  relative  to  what  they  would  have  been  if  those 
aircraft  had  been  assembled  in  the  United  States.  In  this  case,  it  is  inappropriate  to  treat  parts  and 
component  exports  as  net-job  creators.  Indentification  of  appropriate  counterfactual  analysis  in  such 
cases  will  require  detailed  knowledge  of  offset  sales  contracts  and  whether  or  not  such  sales  would 
have  taken  place  in  the  absence  of  voluntary  or  mandatory  offset  agreements. 

^There  was  no  significant  trend  in  the  level  of  parts  imports  as  a  share  of  total  aerospace  imports  in 
this  period.  This  is  somewhat  surprising  because  of  the  decline  in  military  production  (which  involves 
high  levels  of  mandatory  exports)  and  the  relative  increase  in  commercial  aircraft  markets  noted 
above.  Thus,  the  level  trend  in  this  share  suggests  that  commercial  sales  may  have  involved  increasing 
offsets  in  this  period, 

'^Note  that  Figure  4  uses  a  different  basis  (total  aircraft  shipments)  from  the  analogous  exhibit  in  our 
prior  research  (Barber  and  Scott,  1995:  Figure  8,  p.  27).  This  change  was  made  to  improve  the  accu¬ 
racy  of  our  forecasts,  as  explained  in  the  next  section. 
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FIGURE  4  U.S.  engines  and  parts  imports  as  a  growing  share  of  total  aircraft  sales. 
Source:  Economic  Policy  Institute  analysis  of  AIAA  (1996,  1997). 


Third,  there  is  some  evidence  of  a  stable  or  increasing  trend  in  employment 
in  the  U.S.  aircraft  parts  industry.  This  is  illustrated  in  Figure  6,  which  compares 
employment  in  parts  with  employment  in  the  much  larger  airframe  sector.  This 
comparison  also  reveals  that  employment  in  parts  is  somewhat  more  volatile  than 
in  the  airframe  sector.  There  are  several  possible  explanations  for  these  trends 
that  are  consistent  with  the  evidence  on  rising  parts  imports  shown  in  Figure  4. 
First,  as  the  technological  complexity  of  aircraft  has  increased  it  is  likely  that  the 
number  and  value  of  components  (electronics,  for  example)  has  also  increased,  as 
a  share  of  value  added.  Second,  modularization  of  component  production  has 
eliminated  final  assembly  labor  in  a  wide  range  of  industries,  from  motor  vehicles 
to  electronics,  so  it  is  not  surprising  to  observe  evidence  of  that  trend  here.  Fi¬ 
nally,  products  counted  as  parts  may  substitute  for  production  that  used  to  take 
place  within  the  plants  of  airframe  manufacturers.  Several  examples  of  this  are 
given  in  Box  1  that  involve  Chinese  offsets  and  outsourcing,  including  doors. 
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Year 

FIGURE  5  Long-run  decline  in  employment  in  aircraft  production.  Source:  Economic 
Policy  Institute  analysis  of  Bureau  of  Labor  Statistics  (1997)  and  AIAA  (1996,  1997). 


fins,  stabilizers,  and  body  parts  for  various  types  of  commercial  aircraft.  As  a 
consequence  of  each  of  these  trends,  employment  in  airframe  manufacturing  ap¬ 
pears  to  be  declining,  relative  to  both  domestic  and  foreign  parts  production. 
Thus,  domestic  workers  in  the  airframe  industry  are  correct  to  blame  both 
outsourcing  and  imports  for  job  loss  in  their  industry. 

The  higher  level  of  variability  in  parts  employment  suggests  that  employ¬ 
ment  in  parts  production  is  more  heavily  affected  by  the  business  cycle  than  is 
employment  in  the  airframe  sector.  The  secondary  or  sub-tier  supplier  base  there¬ 
fore  appears  to  absorb  a  disproportionate  share  of  the  job  losses  that  occur  during 
downturns,  once  we  control  for  the  long-run  shift  of  employment  out  of  engines 
and  airframes,  as  discussed  above. 
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Year 


FIGURE  6  Employment  in  aircraft  parts  versus  airframes.  Source:  Economic  Policy  In¬ 
stitute  analysis  of  Bureau  of  Labor  Statistics  (1997)  and  AIAA  (1996,  1997). 


Jobs  at  Risk  in  the  Future 

In  this  section,  employment  effects  of  growing  foreign  competition,  and  also 
foreign  outsourcing  and  other  practices  that  encourage  U.S.  firms  to  shift  compo¬ 
nent  and  parts  production  abroad,  are  briefly  re-examined.  As  noted  by  several 
other  contributors  to  this  volume  and  other  participants  in  the  National  Research 
Council  conference  (Wessner  and  Wolff,  1997),  offsets  are  an  important  threat  to 
domestic  production  in  both  military  and  commercial  aircraft  production.  These 
problems  are  particularly  important  in  the  case  of  trade  with  large,  nonmarket 
economies  because  of  the  role  of  and  bargaining  power  exercised  by  government 
officials  as  the  ultimate  arbiters  of  all  major  import  purchasing  decisions.  Some 
examples  of  current  offset  and  co-production  practices  are  illustrated  in  Box  1, 
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Boeing  officials  have  acknowledged  that  their  company  does  enter  into  voluntary 
offsets  “as  a  means  of  gaining  market  access”  (Waldmann,  1997:6).  Other  ana¬ 
lysts  concluded  that,  although  the  issue  of  offsets  is  “not  even  on  the  radar  screen” 
at  the  present  time,  offsets  will  increase  and  become  a  “major  factor  over  the  next 
decade  or  two”  (Bozdogan  1997:27).  These  views  are  confirmed  by  closely  ex¬ 
amining  the  trends  discussion  above  and  their  implications  for  future  employ¬ 
ment  in  the  U.S.  aerospace  industry. 

International  competition  threatens  U.S.  production  in  at  least  two  distinct 
ways.  First,  the  market  share  of  U.S.  producers  of  commercial  aircraft  could  de¬ 
cline  in  the  future  as  a  result  of  market-share  gains  by  Airbus  Industrie  and/or 
other  potential  new  entrants  to  this  market.^  This  will  impact  U.S.  employment 
primarily  by  reducing  U.S.  exports  because  the  majority  of  commercial  aircraft 
produced  in  the  United  States  are  now  sold  in  export  markets,  as  noted  above. 

The  second  threat  to  domestic  employment  is  through  increases  in  the  for¬ 
eign  content  of  domestically  produced  aircraft  as  a  result  of  increases  in  offsets 
and  other  forms  of  international  component  outsourcing.  Ultimately,  such 
outsourcing  could  help  create  new  competitors  to  U.S.  producers  and  hence  exac¬ 
erbate  the  first  type  of  international  competition.  However,  such  secondary  ef¬ 
fects  are  ignored  here  and  only  the  effects  of  increases  in  the  foreign  content  of 
domestically  produced  aircraft  on  U.S.  aerospace  employment  are  considered. 

The  foundations  for  my  estimate  of  the  number  of  jobs  at  risk  in  the  future 
because  offsets  increase  foreign  competition  are  (1)  the  1994  DRI/McGraw-Hill 
study  of  the  U.S.  manufacturer  market  share,  as  reported  in  Barber  and  Scott 
(1995:43-45)  and  (2)  Boeing’s  estimates  of  the  future  world  market  for  commer¬ 
cial  aircraft.  These  estimates  are  used  to  forecast  the  future  effects  of  increased 
foreign  competition  on  total  (constant  dollar)  sales  of  U.S.  aerospace  products. 

The  potential  job  losses  that  could  result  from  offsets  and  other  types  of 
foreign  outsourcing  are  estimated  by  extrapolating  the  current  trend  in  the  rate  of 
growth  of  aircraft  engines  and  parts  (see  Figure  4)  as  a  share  of  the  value  of  total 
domestic  aircraft  sales  (military  and  commercial).  I  assume  that  real  output  re¬ 
mains  constant  at  the  level  that  prevailed  in  1994  and  that  the  trend  in  the  rate  of 
growth  in  the  imported  parts  share  continues  through  2013,^ 

A  recently  released  (Department  of  Labor,  1996)  input-output-based  em¬ 
ployment  requirements  table  is  used  to  estimate  the  direct  and  indirect  employ¬ 
ment  effects  of  trade  for  both  types  of  employment  threats.  These  procedures  are 
similar  to  those  used  in  Barber  and  Scott.  However,  they  differ  in  two  respects. 
First,  use  of  the  new  input-output  table  provides  industry-specific  employment 


^This  analysis  ignores  competitive  threats  in  the  military  and  space  sectors.  Increased  competition 
in  any  of  these  other  sectors  could  further  reduce  domestic  employment  opportunities  in  the  aerospace 
industry. 

^he  year  1994  is  taken  as  a  base  for  comparison  with  the  estimates  developed  in  Barber  and  Scott 
(1995:40-47). 
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TABLE  6  Potential  Job  Losses  Attributable  to  Increased  Foreign  Content  of 
Aircraft  Made  in  the  United  States  and  Total  Jobs  at  Risk  Due  to  Foreign 
Competition,  1994-2013 


Revenue  ($  billions) 

Total  Job  Losses 

Peak 

Annual 

Cumulative 

Lost 

Lost 

Total 

Direct 

Indirect 

Period 

Revenue 

Revenue 

Jobs 

Jobs 

Jobs 

1994-1998 

1.6 

4.0 

17,863 

10,219 

7,644 

1999-2003 

3.5 

17.8 

39,498 

22,596 

16,902 

2004-2008 

5.4 

41.1 

60,386 

34,546 

25,840 

2009-2013 

7.2 

73.5 

80,553 

46,083 

34,470 

Projected  Losses  Due 

to  Declining  U.S.  Market  Share 

Average 

Annual 

Lost 

Revenue 

1994-1998 

2.1 

10.7 

23,933 

13,692 

10,241 

1999-2003 

4.2 

31.8 

47,194 

26,999 

20,195 

2004-2008 

7.3 

68.4 

81,863 

46,833 

35,031 

2009-2013 

12.0 

128.6 

134,650 

77,031 

57,619 

Total  Jobs  at  Risk  Due  to  Increased  Foreign  Competition 

1994-1998 

3.7 

14.7 

41,796 

23,911 

17,885 

1999-2003 

7.8 

49.6 

86,692 

49,595 

37,097 

2004-2008 

12.7 

109.5 

142,249 

81,378 

60,871 

2009-2013 

19.2 

202.1 

215,202 

123,114 

92,089 

SOURCE:  Economic  Policy  Institute  analysis  of  DRI/McGraw-Hill  (1994:  9-1 1)  and  Boeing  Com- 
pany  (1994: Appendix  C). 


multipliers  that  are  much  more  accurate  (and  significantly  smaller)  than  those 
used  in  the  prior  study.  Second,  the  share  of  imported  parts  and  components  in 
aircraft  sales  is  used  to  estimate  the  effects  of  outsourcing.  This  is  a  much  more 
precise  and  appropriate  base  than  the  one  used  in  our  previous  research  (trends  in 
total  imports  as  a  share  of  total  aerospace  sales). 

The  resulting  projections  of  output  and  job  losses  are  shown  in  Table  6.  The 
first  panel  in  the  table  reports  the  effects  of  increased  foreign  outsourcing,  assum¬ 
ing  that  the  trend  of  increasing  foreign  content  of  the  past  decade  continues  into 
the  future.  The  first  column  of  results  shows  the  annual  loss  in  output,  relative  to 
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the  base  year  of  1994  in  constant  dollars.  Employment  losses  are  calculated, 
using  the  multipliers  described  above,  at  the  end  point  of  each  period.  Cumulative 
losses  in  output  are  shown  for  informational  purposes  only  and  are  not  directly 
used  to  calculate  employment  effects.  The  employment  losses  shown  are  the  per- 
manent  losses  of  job  opportunities,  based  on  the  given  annual  reductions  in  do¬ 
mestic  output.  More  than  half  of  all  jobs  resulting  from  a  given  amount  of  expen¬ 
diture  on  aircraft  are  located  in  the  aircraft  and  parts  industries  (direct  jobs). 
Within  ten  years  (by  2003)  of  the  base  year,  22,596  aerospace  jobs  will  have  been 
eliminated  by  outsourcing,  plus  an  additional  16,902  indirect  jobs  in  industries 
that  provide  inputs  to  the  aerospace  industry,  for  a  total  loss  of  39,498  jobs.  Within 
two  decades,  offsets  and  other  forms  of  foreign  outsourcing  could  eliminate 
46,083  aerospace  jobs  and  34,470  jobs  in  other  industries  for  a  total  loss  of  60,553 
jobs.  The  direct  jobs  lost  in  2013  would  equal  9.6  percent  of  total  aircraft  employ¬ 
ment  in  1994.^^ 

This  estimate  of  job  loss  may  be  too  small  for  several  reasons.  First, 
Bozdogan  (1997)  and  others  appear  to  suggest  that  the  growth  of  offset  activity 
could  accelerate  in  the  future.  Second,  these  estimates  do  not  include  any  “indi¬ 
rect  offsets”  in  other  aerospace  or  nonaerospace  sectors.  However,  recent  reports 
from  the  U.S.  Department  of  Commerce  (Department  of  Commerce,  BXA,  1996) 
suggest  that  indirect  offsets  are  increasing  as  a  share  of  total  offsets,  at  least  in  the 
military  sector.  Finally,  the  base  of  production  in  1994  is  quite  low  because  the 
recovery  in  aircraft  production  had  not  yet  occurred  (see  Table  3).  If  a  later  base 
year  were  assumed,  or  if  we  assume  that  the  trend  rate  of  growth  in  output  is 
positive,  then  job  losses  as  a  result  of  outsourcing  will  increase.  On  the  other 
hand,  some  suggest  that  the  level  of  outsourcing  is  constant  or  leveling  off 
(Waldmann,  1997).  If  so,  then  the  outsourcing  estimates  in  Table  6  may  be  too 
high. 

The  threat  of  reductions  in  the  U.S.  share  of  the  world  commercial  aircraft 
market  could  have  an  even  larger  effect  on  employment  than  outsourcing  in  the 
next  two  decades,  as  shown  in  the  second  panel  of  Table  6.  In  this  case  the  U.S. 


U.S.  market  share  trend  line  was  derived  from  historic  data  (1970 — 1992),  combined  with 
DRI/McGraw-Hill  market  share  projections  (1994 — 2000)  and  then  extrapolated  to  2013.  Estimated 
lost  commercial  jet  aircraft  sales  are  derived  from  the  difference  between  the  1989 — 1993  average 
U.S.  revenue  market  share  (73.5  percent)  and  the  projected  market  share  described  above,  using 
Boeing  forecasts  for  constant  1994  dollar  global  revenues  through  2013.  Estimated  job  losses  are 
derived  from  Bureau  of  Labor  Statistics  (1996)  input-output  data  on  the  jobs  supported  by  final  de¬ 
mand  for  aircraft,  expressed  in  1987  dollars  for  the  year  1993,  which  reports  that  13,748  total  jobs 
(7,865  direct  and  5,883  indirect)  were  supported  in  1993  by  each  $1  million  (1987  dollars)  in  final 
demand  for  aircraft.  Comparable  estimates,  expressed  in  constant  1994  dollars  (adjusted  for  changes 
in  aerospace  prices  between  1987  and  1994)  are  1 1,184  total  jobs  (6,398  direct  and  4,786  indirect)  per 
$1  million  of  final  demand  (1994  dollars).  These  figures  were  then  multiplied  by  projected  revenue 
losses,  from  the  1994  base,  to  estimated  lost  jobs,  as  described  in  the  text. 

**The  base  of  comparison  in  this  example  includes  only  those  workers  employed  in  aircraft  and 
parts  (Standard  Industrial  Classification  372). 
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share  of  the  world  market  for  commercial  aircraft,  which  has  been  declining  since 
at  least  1970,  could  fall  from  approximately  80  percent  in  1990  to  50  percent  in 
2003  and  35  percent  in  2013,  using  the  assumptions  made  by  Barber  and  Scott 
(1995:  Figure  11,  p,  44).  The  new  multipliers  described  above  are  used  to  esti¬ 
mate  the  employment  effects  of  the  output  losses  implied  by  these  forecasts.  By 
2003,  26,999  direct  jobs  and  20,195  indirect  jobs  could  be  lost,  for  a  total  of 
47,194  jobs  lost  in  aerospace  and  related  industries.  Within  two  decades,  77,031 
direct  jobs  and  a  total  of  134,650  direct  and  indirect  jobs  could  be  lost  because  of 
declining  U.S.  shares  of  the  world  market. 

The  effects  of  outsourcing  and  potential  losses  of  international  market  share 
are  combined  in  the  last  panel  of  Table  6.  By  2003,  49,595  direct  and  a  total  of 
86,692  direct  and  indirect  jobs  could  be  lost  in  aerospace  and  related  industries. 
By  2013,  these  totals  increase  to  123,114  direct  and  215,202  total  jobs  lost.  The 
direct  jobs  lost  in  2013  would  represent  25.6  percent  of  the  total  jobs  in  aircraft 
production  in  1995,  Although  foreign  competition  will  not  eliminate  the  U.S. 
aerospace  industry  in  the  next  two  decades,  it  could  greatly  undermine  employ¬ 
ment  in  this  critical  high-skill,  high-wage  industry  that,  for  at  least  four  decades, 
has  been  one  of  America’s  leading  export  sectors. 

These  estimates  of  jobs  at  risk  hold  domestic  output  and  labor  requirements 
constant  at  levels  prevailing  in  the  mid-1990s.  Other  factors  could  increase  or 
decrease  actual  employment  in  the  aerospace  industry.  Given  these  assumptions, 
productivity  growth  would  also  reduce  employment  in  the  industry.  On  the  other 
hand,  if  aircraft  and  parts  exports  continue  to  grow,  they  would  put  upward  pres¬ 
sure  on  employment. 

This  paper  does  not  forecast  the  impact  of  changes  in  overall  demand,  or  of 
productivity  growth.  However,  it  is  likely  that  overall  U.S.  aerospace  employ¬ 
ment  will  follow  a  declining  trend  in  the  future.  Both  productivity  growth  and 
increased  foreign  competition  will  put  substantial  downward  pressure  on  em¬ 
ployment.  Despite  the  strong  upsurge  in  aerospace  exports  and  revenues  between 
1995  and  1997,  based  on  data  in  Table  3,  aircraft  sales  and  industry  revenues 
remained  18  and  22%  below  their  previous  cyclical  peaks  (in  constant  1987  dol¬ 
lars)  in  the  early  1990s.  The  sharp  increase  in  EU  market  shares  between  1992 
and  1995  (Figure  3)  and  the  continued  improvement  in  Airbus  shares  of  aircraft 
sales  in  1997,  suggest  that  the  U.S.  share  of  the  commercial  aircraft  market  may 
be  declining  more  rapidly  than  was  assumed  in  Table  6.  The  surplus  in  aircraft 
parts,  reflects,  in  part,  aftermarket  sales  of  the  existing  base  of  aircraft,  which  is 
dominated  by  U.S.-made  planes.  Rapid  growth  in  the  global  stock  of  Airbus 
aircraft,  and  the  retirement  of  older  U.S.-made  models,  will  begin  to  erode  this 
surplus  within  the  next  five  to  ten  years. 


•^The  need  to  consider  productivity  and  output  growth  was  noted  by  David  Mowery,  who  also 
pointed  out  that  the  U.S.  trade  surplus  in  aircraft  parts  and  equipment  has  grown  for  the  past  8  years. 
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For  these  reasons,  U.S.  aerospace  employment  is  likely  to  decline  in  the  fu¬ 
ture.  Offsets,  outsourcing,  increased  foreign  competition  and  productivity  growth 
will  all  contribute  to  these  declines.  While  it  is  not  possible  to  say  which  of  these 
factors  will  be  most  important,  they  are  all  related  to  the  decline  of  the  U.S.  as  a 
competitive  location  for  aerospace  production,  and  the  falling  market  shares  of 
U.S.-based  aircraft  integrators.  Expected  future  job  losses  in  the  aerospace  in¬ 
dustry  can  only  be  avoided  or  reduced  through  sharp  improvements  in  the  com¬ 
petitiveness  of  the  U.S.,  and  of  aerospace  firms  based  in  this  country. 

CONCLUSIONS  AND  POLICY  ALTERNATIVES 

Other  countries  are  actively  targeting  the  commercial  aircraft  industry.  The 
Chinese  and  other  Asian  governments  are  using  trade  and  industrial  policies  to 
capture  production  and  technologies  from  the  United  States.  Many  of  these  sys¬ 
tems  were  developed  with  public  support.  The  U.S.  aerospace  industry  stands  at 
the  edge  of  a  precipice.  If  the  challenges  it  faces  are  not  addressed,  at  least  2 1 5,000 
additional  jobs  in  aerospace  and  related  industries  will  be  eliminated  over  the 
next  two  decades. 

In  Barber  and  Scott  (1995)  we  develop  a  broad  range  of  policy  recommenda¬ 
tions  that  are  needed  to  restore  and  maintain  the  international  competitiveness  of 
the  U.S.  aerospace  industry.  These  include: 

•  creation  of  an  aerospace  executive  and  an  interagency  task  force  within 
the  National  Economic  Council; 

•  promotion  of  aerospace  production  and  employment  through  reform  of 
government  regulatory  processes,  including  those  that  encourage  firms  to 
engage  in  offsets,  and  new  programs  to  stimulate  domestic  demand  for 
aerospace  research  and  products;  and 

•  negotiating  fair  international  trade  agreements,  including  new  initiatives 
to  bring  China  into  compliance  with  the  GATT  codes  and  their  own 
Memos  of  Understanding  and  other  agreements  with  the  United  States. 

These  policies,  taken  as  a  whole,  could  constitute  the  initiation  of  a  coordi¬ 
nated  industrial  policy  for  the  aerospace  sector.  The  United  States  is  unique  among 
developed  and  many  of  the  larger  developing  nations  in  its  refusal  to  develop  and 
implement  conscious  and  coherent  industrial  policies  for  the  aerospace  industry. 
The  United  States  clearly  has  industrial  policies  for  this  sector,  but  they  are  unco¬ 
ordinated,  incoherent,  and  frequently  internally  contradictory. 

Discussion  and  debate  over  the  past  two  years,  as  reflected  in  the  National 
Research  Council  conference  (Wessner  and  Wolff,  1997)  and  in  other  papers  in 
this  volume,  clearly  suggest  that  a  new  national  system  for  monitoring  commer¬ 
cial  offsets  is  urgently  needed.  This  system  should  encompass  both  mandatory 
and  voluntary  offsets. 

Additional  measures  are  also  needed  to  address  the  causes  of  offset  and 
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outsourcing  problems.  Defense  demand  has  apparently  stabilized,  and  the  indus¬ 
try  has  begun  to  recover  from  a  global  aircraft  glut,  but  the  recovery  has  had  only 
a  small  positive  effect  on  industry  employment.  Foreign  competition  is  now  the 
most  important  future  threat  to  domestic  aircraft  demand,  as  shown  above.  Rising 
imports  of  engines,  parts,  and  components,  in  particular,  are  the  result  of  offset 
deals  that  Boeing  and  McDonnell  Douglas  have  made  with  foreign  governments 
to  trade  aircraft  sales  for  production  and  technology  transfer.  Offsets  are  the  re¬ 
sult  of  a  prisoners’  dilemma  problem.  In  China,  for  example,  there  is  effectively 
only  one  major  buyer  in  this  rapidly  growing  market  (the  government),  and  all 
three  major  assemblers  are  competing  for  sales  by  offering  offsets.  These  compa¬ 
nies  are  giving  away  more  technology  and  production  than  would  be  warranted  if 
the  market  were  competitively  structured. 


Controlling  Offsets 

U.S.  trade  problems  could  be  greatly  improved  through  further  agreements 
with  the  EU.  The  United  States  should  open  negotiations  to  revise  the  1992  Air¬ 
craft  Agreement  with  the  EU,  which  technically  expired  in  1994  when  it  was 
excluded  from  the  Uruguay  Round  Trade  Agreements.  In  addition  to  reopening 
the  subsidies  provisions  (which  U.S.  manufacturers  feel  are  far  too  weak),  there  is 
an  opportunity  to  fix  the  prisoners’  dilemma  problem  from  the  supplier’s  side  by 
prohibiting  the  export  of  jobs  and  technologies  in  exchange  for  sales.  The  EU 
may  also  be  motivated  to  participate  in  such  talks  because  of  unresolved  concerns 
about  the  merger  of  Boeing  and  McDonnell  Douglas.  U.S.  firms  have  opposed  a 
unilateral  limit  on  offsets  because  they  believe  it  would  result  in  lost  sales  to 
Airbus.  A  new  U.S.—EU  agreement  could  benefit  both  Boeing  and  Airbus  by 
restoring  a  competitive  balance  to  this  industry. 

One  precedent  for  government  regulation  of  unfair  sales  practices  is  the  For¬ 
eign  Corrupt  Practices  Act  (FCPA)  of  1977,  which  was  adopted  after  the  discov¬ 
ery  of  a  $12  million  bribe  paid  in  a  sale  of  Lockheed  L-1011  aircraft.  Despite 
harsh  penalties  (both  fines  and  imprisonment),  the  temptation  to  cheat  may  still 
be  irresistible.  It  was  recently  reported  that  General  Dynamics  paid  a  $100  mil¬ 
lion  bribe  for  a  Korean  military  aircraft  sale.  One  problem  with  the  FCPA  is  that 
it  was  imposed  unilaterally,  and  only  on  U.S.  firms.  The  FCPA  approach  can 
serve  as  a  model,  but  it  must  be  modified  to  solve  the  aerospace  trade  problem. 

The  solution  to  the  prisoners’  dilemma  is  to  impose  a  new  marketing  limit 
(no  offsets  in  exchange  for  sales)  multilate rally.  The  United  States  and  the  EU 
should  adopt  essentially  identical  measures  proscribing  such  behavior  by  firms 
based  in  each  region.  This  agreement  would  reduce  the  trade  and  jobs-distorting 
use  of  offsets  worldwide.  This  measure  should  be  acceptable  to  both  U.S.  and 
European  aircraft  manufacturers,  because  all  would  experience  higher  levels  of 
future  sales  and  production  than  they  would  without  the  agreement. 
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Defining  the  National  Interest 

Clearly,  the  United  States  has  a  national  interest  in  aireraft  sales  and  the 
movement  of  production  and  technologies  abroad,  which  is  different  from  that  of 
the  aircraft  companies.  Boeing  and  McDonnell  Douglas  may  be  content  to  be¬ 
come  “virtual  companies,”  designing  planes  but  outsourcing  most  or  all  of  their 
production.  Stockholders’  interests  may  be  protected  by  collecting  royalties  on 
technologies  developed  with  public  support  in  the  United  States.  However,  U.S. 
workers  and  suppliers  will  clearly  suffer. 

Decisions  about  key  aerospace  technologies  should  be  designed  to  protect 
the  national  interest  in  jobs  and  exports  as  well  as  corporate  profits.  All  three  can 
benefit  from  prompt,  effective  government  action  if  the  United  States  does  not 
wait  too  long.  If  it  does,  aircraft  production  could  go  the  way  of  color  TVs  and 
DRAMs  (dynamic  random  access  memories),  and  with  it,  the  U.S.  trade  balance 
and  future  standard  of  living.  If  the  United  States  acts  quickly,  it  can  retain  and 
rebuild  a  strong  aerospace  industry  for  the  twenty-first  century  and  the  high- 
wage,  high- skills  jobs  that  go  with  it. 
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Offsets  in  the  International  Marketplace: 
An  Aerospace  Industry  View 
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The  issue  of  offsets,  a  practice  in  which  a  purchasing  entity,  usually  a  gov¬ 
ernment,  demands  that  a  seller  not  only  provides  a  service  or  product,  but  in 
addition  helps  the  purchaser  to  obtain  additional  technology,  business,  or  invest¬ 
ment,  has  sporadically  captured  political  attention  in  Washington  for  nearly  two 
decades.  Critics  of  the  practice  express  concern  that  offsets  send  work  off  shore 
and  can  create  future  competitors.  Exporting  companies  generally  respond  that 
offsets  are  a  necessary  part  of  competing  in  the  world  market  and  have  relatively 
little  adverse  impact  on  the  economy,  especially  compared  to  the  benefits  that 
accrue  from  the  sales  themselves.  A  series  of  government  studies  and  reporting 
requirements  seem  not  to  have  changed  many  minds  nor  resulted  in  any  serious 
new  government  initiatives. 

Offsets,  both  formal  and  implicit,  are  particularly  prevalent  in  the  aerospace 
industry.  Aerospace  tends  to  be  seen  by  industrial  and  industrializing  countries  as 
a  key  industry  for  several  reasons.  It  is  intimately  related  to  a  nation’s  security, 
with  aircraft  generally  accounting  for  the  largest  share  of  defense  equipment  ex¬ 
penditures  for  any  modem  military.  The  industry  is  seen  as  a  technology  driver, 
including  in  manufacturing  techniques,  that  also  pulls  along  other  high-technol¬ 
ogy  sectors  such  as  electronics,  advanced  materials,  and  sensors.  Aerospace  is 
viewed  as  a  prestige  industry — a  hallmark  of  a  modem  economy.  Every  country 
with  an  industrial  base  seems  to  want  to  be  a  player  in  aerospace. 

Military  aerospace  products  are  invariably  purchased  by  governments.  Even 
commercial  aerospace  products,  particularly  in  developing  countries,  are  often 
acquired  by  government  agencies  or  state-owned  enterprises,  such  as  air  traffic 
control  organizations,  airports,  and  national  airlines.  These  acquisitions  are  a 
highly  visible  use  of  taxpayers  funds  to  purchase  a  product  from  off  shore.  Politi- 
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dans  naturally  dislike  such  transactions.  To  make  them  more  palatable,  it  is  help¬ 
ful  if  such  purchases  can  be  linked  to  job  creation  and  increased  capability  in  the 
aerospace  and  defense  sector.  In  short,  when  the  taxpayers’  funds  are  spent,  they, 
or  at  least  their  political  leaders,  want  a  “piece  of  the  action.”  Offsets  are  the 
inevitable  result. 

Thus  it  is  not  surprising  that  a  discussion  of  offsets  quickly  turns  to  a  discus¬ 
sion  of  the  aerospace  industry.  A  few  notes  about  the  U.S,  aerospace  industry 
might  be  helpful  to  put  the  offset  issue  in  context.  Aerospace  has  for  many  years 
been  among  the  most  dynamic  and  expansive  of  U.S.  industries.  In  1997  domes¬ 
tic  and  international  sales  by  U.S,  aerospace  companies  were  estimated  at  $130 
billion,  or  about  3  percent  of  all  U.S.  industrial  manufacturing  activity.  New  or¬ 
ders  for  the  year  totaled  about  $115  billion,  and  the  backlog  of  orders  at  year  end 
amounted  to  $218  billion.  The  industry  currently  employs  approximately  870,000 
Americans. 

The  industry’s  export  performance  has  been  most  remarkable,  particularly 
when  compared  with  that  of  other  U.S.  industries.  In  1997  exports  totaled  $50 
billion,  whereas  imports  of  aerospace  products  reached  about  $16  billion.  This 
means  that  the  U.S.  trade  surplus  in  aerospace  products  was  roughly  $34  billion, 
a  continuation  of  a  long-term  trend  of  positive  trade  balances. 

As  positive  as  these  numbers  are,  it  should  be  noted  that,  except  for  trade 
figures,  all  are  lower  than  the  last  industry  peak  in  the  late  1980s  and  early  1990s. 
In  1989  the  industry  employed  1.35  million  people,  and  its  sales  reached  $139 
billion  in  1991.  Two  major  trends  hit  sales  and  employment  beginning  in  the  late 
1980s.  First,  the  markets  for  aerospace  products  declined,  as  financially  troubled 
airlines  reduced  new  aircraft  purchases  and,  with  the  end  of  the  Cold  War,  the 
U.S.  defense  budget,  particularly  the  procurement  portion,  plummeted.  Second, 
the  aerospace  industry  began  a  major  restructuring,  partly  in  response  to  lessened 
demand,  but  also  to  reduce  costs  by  taking  advantage  of  increased  technological 
capabilities.  Such  technologies  include  use  of  computers  to  allow  primes  and 
subcontractors  to  design  products  without  the  use  of  draftsmen  and  extensive  use 
of  mockups.  Improved  machine  tools  and  testing  devices  have  reduced  the  work 
hours  needed  for  production,  testing,  and  rework.  The  bottom  line  is  that  produc¬ 
tivity  is  improving,  so  that  fewer  workers,  and  in  some  cases  less-skilled  workers, 
can  produce  more  of  a  better  product.  With  the  sharp  increase  in  demand  by 
airlines,  employment  is  again  picking  up  in  the  aerospace  industry,  but  given  the 
new  efficiencies  noted  above  and  the  continuing  low  demand  for  defense  prod¬ 
ucts,  it  is  unlikely  to  return  to  former  levels. 

Currently  about  50  percent  of  U.S.  aerospace  products  is  sold  to  the  U.S. 
government  for  defense,  space,  and  air  traffic  control.  Of  the  other  50  percent, 
about  75  percent  relates  to  exports  of  both  commercial  and  military  products. 
Government  purchases  are  expected  to  remain  flat,  so  that  most  growth  in  the 
industry  will  depend  on  success  in  the  international  marketplace.  There  are  sev¬ 
eral  factors  that  bear  watching  on  the  international  horizon  that  could  have  an 
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impact  on  the  pre-eminent  role  of  U.S.  aerospace.  Certainly  competition  in  aero¬ 
space  and  defense  products  has  increased,  with  other  countries,  particularly  in 
Europe,  improving  the  range  and  quality  of  their  products  in  recent  years.  Aero¬ 
space  and  defense  have  become  the  glamour  industries  of  the  1980s  and  1990s, 
with  every  industrializing  country  attempting  to  stimulate  some  domestic  aero¬ 
space  and/or  defense  capacity.  This  is  particularly  troubling  in  the  defense  arena 
where  there  is  serious  surplus  capacity  for  production  of  military  products  in 
Europe,  Russia,  and  the  United  States  at  precisely  a  time  when  other  nations  are 

attempting  to  build  their  own  indigenous  capability. 

As  with  other  industries,  there  is  also  an  increasing  tendency  toward  interna¬ 
tionalization  or  globalization  of  the  aerospace  and  defense  sectors.  That  is,  U.S. 
companies  depend  for  a  large  portion  of  their  sales  on  foreign  markets  and  in¬ 
creasingly  have  found  it  useful  to  work  with  foreign  companies  on  some  projects 
or  to  obtain  components  and  technologies  from  off  shore  when  it  is  economically 
advantageous  to  do  so.  In  the  commercial  aircraft  and  engine  sector,  the  enor¬ 
mous  cost  of  launching  a  new  product  has  increasingly  led  to  the  formation  of 
international  partnerships  so  as  to  spread  risk,  obtain  financing  on  more  favorable 
terms,  improve  access  to  markets,  and  to  obtain  the  best  technology  available  or 
to  avoid  having  to  develop  technology  that  already  exists.  Similar  considerations 
have  led  the  U.S.  government  to  encourage  cooperative  military  projects. 

Some  industry  observers  and  labor  representatives  have  argued  that  this  in¬ 
ternationalization  process,  particularly  the  outsourcing  of  aerospace  production 
overseas,  threatens  U.S.  jobs  and  in  the  long  run  can  create  future  competitors. 
These  are  the  same  arguments  used  against  offsets.  However,  there  is  little  evi¬ 
dence  that  the  reduction  in  employment  over  the  past  few  years  has  anything  to 
do  with  increased  reliance  on  offshore  procurement  of  aerospace  parts  and  com¬ 
ponents.  In  fact,  during  the  period  1990-1995,  imports  of  aerospace  parts  and 
components  for  aircraft  and  engines  have  accounted  for  a  rather  stable  5. 5-6.0 
percent  of  total  U.S.  aerospace  production.  What  is  clear  is  that,  were  it  not  for 
exports,  U.S.  aerospace  employment  would  have  dropped  even  more  significantly 
during  the  1990s. 

It  is  against  this  background  that  the  question  of  offsets  must  be  examined. 
For  purposes  of  this  review,  it  is  assumed  that  offsets  refer  to  the  various  condi¬ 
tions  of  sale  that  a  foreign  government  imposes  on  the  United  States  and  other 
vendors  that  are  in  addition  to  supplying  the  desired  military  product.  Such  off¬ 
sets  may  include  direct  offsets  related  to  the  product  sold.  Examples  include  al¬ 
lowing  the  purchasing  country  to  manufacture  some  share  of  the  product  it  is 
purchasing  and  even  provide  parts  for  similar  products  being  sold  to  other  coun¬ 
tries  (including  the  U.S.  government).  It  may  include  training  and  transfer  of 
technology  to  undertake  such  production  or  similar  assistance  to  help  the  cus¬ 
tomer  maintain  the  product  being  purchased.  An  agreement  may  also  include 
indirect  offsets,  which  can  cover  many  different  activities.  The  selling  company 
may  purchase  goods  from  the  customer  country  that  are  unrelated  to  the  item 
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being  sold.  This  is  particularly  attractive  to  companies  that  have  large  nondefense 
sectors  that  require  intermediate  goods  from  U.S,  and  international  sources.  It 
may  involve  providing  marketing  assistance  to  increase  overall  exports  or  ex¬ 
ports  from  certain  preferred  sectors.  Indirect  offsets  may  involve  investing  in  the 
purchasing  country  to  stimulate  nontraditional  industry. 

It  should  be  noted  that  industry  does  not  regard  a  straightforward  licensing  or 
co-production  agreement,  which  does  not  involve  the  sale  of  a  product  directly 
from  the  United  States,  to  be  considered  an  offset  in  terms  of  this  policy  discus¬ 
sion,  Although  there  are  certainly  transactions  that  fall  in  a  gray  area,  licensing  or 
co-production  agreements  to  produce  U.S.-designed  military  products,  which  do 
not  involve  the  sale  of  the  end  item  from  the  United  States,  are  no  more  offset 
related  than  a  U.S.-owned  automobile  line  in  the  United  Kingdom  or  a  U.S.- 
owned  or  U.S.-licensed  electronics  operation  in  Hong  Kong.  Thus  the  Japanese 
production  of  the  F-15  under  license  from  the  United  States  is  not  considered  an 
offset  program,  nor  is  the  U.S.  production  of  the  Joint  Primary  Aircraft  Trainer 
System  (JPATS)  under  license  from  the  Swiss. 

From  an  industry  perspective,  offsets  are  often  considered  a  nuisance.  Most 
companies  would  much  prefer  to  compete  on  the  basis  of  the  quality  and  price  of 
their  primary  product.  Aerospace  companies  are  generally  not  in  the  consulting, 
technology  transfer,  risk  capital,  or  trading  business.  However,  just  as  in  the  com¬ 
mercial  aerospace  arena,  it  has  become  necessary  to  find  imaginative  means  to 
help  customers  finance  their  aircraft;  in  the  international  military  market,  offsets 
have  become  a  recognized  part  of  doing  business  with  most  government  customers. 

Offsets  are  of  course  not  a  new  invention,  but  at  least  in  part  simply  another 
form  of  the  age-old  practice  of  barter  and  countertrade.  Although  inefficient,  it 
should  be  remembered  that,  for  every  export  a  country  makes,  mathematically  at 
some  time  and  from  some  place  there  must  be  a  corresponding  import,  unless  a 
country  is  giving  away  the  original  export.  That  import  will  negatively  affect 
some  producer,  but  the  society  as  a  whole  will  generally  benefit.  Offsets  in  part 
close  the  trading  loop  in  a  bilateral  and  visible  fashion,  but  they  do  not  change  the 
basic  principles  of  trade. 

Furthermore,  countries  could  generally  obtain  independently  much  of  what 
they  gain  through  offsets.  The  United  States  and  other  countries  export  billions  of 
dollars  of  machinery  every  year  that  is  used  by  purchasers  to  produce  new  or 
better  products.  Other  companies  specialize  in  providing  customers  with  “turn¬ 
key”  factories,  tailor-made  software,  and  consulting  services  for  technology  de¬ 
velopment,  administration,  and  marketing.  In  general  we  applaud  such  exports  of 
goods  and  services  from  the  United  States,  even  when  in  the  long  run  they  help 
create  competitors  overseas.  In  one  sense,  a  sale  with  offsets  is  simply  a  way  to 
bundle  a  number  of  goods  and  services  in  a  single  export  package. 

Finally,  it  should  be  noted  that  offset  requirements  are  not  unique  to  dealing 
with  overseas  governments.  American  prime  contractors  for  defense  products  are 
required  to  perform  a  number  of  activities  for  the  U.S.  government  that  are  not 
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demanded  of  commercial  transactions,  such  as  setting  aside  business  for  small 
and  minority-owned  enterprises,  adhering  to  unique  cost-accounting  standards, 
meeting  military  specifications  that  may  have  no  relationship  to  commercial  mar¬ 
kets,  and  assuring  the  widest  geographic  spread  of  subcontracts  and  vendors  con¬ 
sistent  with  meeting  price  and  quality  standards.  When  government  is  a  customer, 
whether  foreign  or  domestic,  vendors  are  often  expected  to  provide  more  than  the 
best  product  for  the  best  price. 

Critics  of  offsets  also  need  to  be  reminded  that  when  the  U.S.  Department  of 
Defense  (DoD)  makes  a  major  purchase  of  a  foreign-designed  weapons  system,  it 
almost  always  demands  that  it  be  wholly  or  in  large  part  produced  in  the  United 
States.  Recent  examples  include  the  AV-8A  and  B  Harrier,  the  T-45  Goshawk, 
the  Multiple  Subscriber  Equipment  system,  the  9-mm  Beretta  pistol,  and  the  Joint 
Primary  Aircraft  Trainer  System.  Although  the  United  States  regards  this  “do¬ 
mestic  production  line”  requirement  as  related  to  security,  to  U.S.  foreign  trading 
partners  it  looks  very  much  like  a  100  percent  direct  offset  policy. 

One  other  caveat  needs  mentioning.  As  the  United  States  has  the  world’s 
largest  economy,  it  can  be  argued  that  offsets  can  provide  a  form  of  marketing 
advantage  to  U.S.  firms.  That  is,  the  United  States  can  absorb  offset  require¬ 
ments,  including  some  purchases  from  the  customer  country,  with  little  or  no 
impact  on  the  overall  U.S.  economy  more  readily  than  ean  U.S.  eompetitors.  This 
marketing  tool  is  particularly  important  to  the  U.S.  defense  industry  given  the 
lack  of  U.S.  export  finance  for  defense  products  and  technology  transfer  eontrols 
that  often  preclude  the  United  States  competing  with  its  best  technology.  The 
capacity  of  the  U.S.  economy  to  absorb  offsets  must  be  weighed  against  possible 
costs  to  the  economy. 

In  1995  the  U.S.  gross  national  product  amounted  to  $7  trillion.  Total  im¬ 
ports  equaled  $743  billion.  Total  aerospace  production  totaled  $106  billion.  By 
contrast,  the  most  recent  U.S.  Department  of  Commerce  study  of  offsets  indicates 
that  in  1995  total  offset  transactions  for  which  prime  contractors  received  offset 
credits  totaled  $2.7  billion.’  Recognizing  that  some  of  the  offset  values  are  nego¬ 
tiated  credit  figures  that  are  often  higher  than  actual  market  prices  and  that  a 
number  of  these  transactions  involved  switching  from  one  foreign  source  to  an¬ 
other  rather  than  involving  any  potential  U.S.  sale,  this  number  is  clearly  an  outer 
boundary  relative  to  a  comparison  with  the  general  U.S.  economie  data.  Of  those 
transactions,  about  60  percent  were  indirect  offsets,  thus  involving  seetors  out¬ 
side  the  defense  sector.  On  an  aggregate  basis,  it  is  hard  to  imagine  that  $2.7 
billion  in  offset  transactions  would  have  much  of  an  impact  on  an  economy  the 
size  of  the  United  States, 

After  over  ten  years  of  studies  of  offsets  by  the  executive  branch  and  the  U.S. 
General  Accounting  Office,  no  clear  evidence  has  materialized  that  offsets  have 
had  any  significant  negative  impact  on  specific  sectors  or  subsectors  of  the  U.S. 


'Department  of  Commerce,  Bureau  of  Export  Administration.  1997.  Offsets  in  Defense  Trade. 
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economy.  A  variety  of  hearings  over  recent  years  by  Congress  and  the  Interna¬ 
tional  Trade  Commission  have  had  witnesses  allege  damage  related  to  offsets, 
but  provided  no  specific  examples  of  such  damage.  The  1997  Commerce  Depart¬ 
ment  study  on  offsets  focuses  on  three  industrial  base  subsectors  that  have  seen 
their  U.S.  market  share  deteriorate  over  the  years— gears,  machine  tools,  and 
shipbuilding.^  In  each  case  offset  performance  for  the  period  1993-1995  was 
less  than  1  percent  of  domestic  production  of  the  sector  during  the  same  period.  It 
was  also  not  clear  to  what  extent  offset  credits  were  generated  for  purchases  that 
were  diverted  from  one  foreign  supplier  to  another,  rather  than  from  a  potential 
U.S.  supplier. 

There  are  perhaps  occasions  when  both  the  U.S.  government  and  the  prime 
contractors  have  not  exerted  enough  caution  to  ensure  that  they  do  not  establish  a 
climate  in  which  subcontractors  can  be  unduly  pressured  by  foreign  customers 
into  agreeing  to  licensed  production  as  part  of  an  offset  or  co-production  agree¬ 
ment.  Improved  communication  among  DoD  officials,  primes,  and  subcontrac¬ 
tors  could  help  avoid  such  situations. 

There  are  certainly  problems  related  to  the  defense  industrial  base.  But  it  is 
likely  that  offsets  tend  to  reflect  those  problems,  not  cause  them.  Overall,  the  U.S. 
defense  industry  suffers  far  more  from  other  problems — for  example,  the  recent 
sharp  decline  in  the  DoD  procurement  budget,  DoD  acquisition  regulations,  high 
costs  of  venture  capital,  and  a  financial  system  geared  to  short-term  returns  rather 
than  to  long-term  improvements  in  productivity  and  product^ — ^than  it  does  from 
foreign-imposed  offset  requirements. 

In  1990  the  Aerospace  Industries  Association  submitted  a  paper  to  the  execu¬ 
tive  branch  suggesting  that  it  incorporate  a  set  of  principles  into  any  federal  policy 
with  respect  to  offsets.  These  principles,  outlined  below,  still  represent  the  think¬ 
ing  of  the  major  aerospace  and  defense  companies: 

1.  The  U.S.  government  should  not  take  unilateral  measures  through  statute 
or  regulation  to  control  offsets  that  would  simply  cause  business  to  go  to  foreign 
competitors  (except  for  current  technology  transfer  restrictions  related  to  security). 

Comment:  Most  U.S.  products  that  are  eligible  for  export  must  compete 
with  similar  equipment  produced  in  other  countries.  It  does  no  good  for  U.S. 
producers  or  the  industrial  base  if  the  United  States  restricts  offset  offers  by  U.S. 
firms  that  simply  result  in  a  customer  turning  to  another  supplier  who  is  willing  to 
provide  the  equipment  and  a  satisfactory  offset  package.  Industry  has  seen  this 
happen  with  great  frequency  in  the  unilateral  application  of  foreign  policy  and 
national  security  export  controls.  Almost  invariably  the  end  result  is  to  shift  de¬ 
mand  to  other  suppliers  without  obtaining  the  desired  foreign  policy  or  security 
objective.  The  government  should  avoid  yet  another  unilateral  form  of  controls 
that  is  even  more  market-distorting  than  the  practice  it  was  set  out  to  discourage. 


^Op.cit.,  pp.  54-59. 
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2.  Direct  offsets  should  not  be  allowed  when  a  purchase  is  wholly  financed 
by  U.S.  assistance  on  grant  terms,  except  when  there  is  agreement  by  DoD  and 
U.S.  defense  firms  competing  for  the  business. 

Comment:  When  U.S.  grant  funds  are  provided  to  a  country,  it  is  generally 
required  to  use  them  to  purchase  U.S.  products.  Hence  a  unilateral  limitation  on 
offsets  by  the  U.S.  government  is  unlikely  to  result  in  a  country  refusing  to  buy 
from  the  United  States.  It  is  true,  however,  that  a  country  contemplating  the  pur¬ 
chase  of  more  than  one  system  might  well  be  influenced  to  purchase  one  or  an¬ 
other  from  the  United  States  depending  on  the  offset  offers  made  by  other  coun¬ 
tries.  Hence,  unilateral  controls  might  favor  one  product  and  one  U.S.  firm  over 
another,  but  the  total  purchases  from  the  United  States  are  unlikely  to  be  affected. 

As  noted  above,  there  may  be  some  cases  in  which  the  U.S.  government 
might  determine  that  it  is  to  the  U.S.  advantage  to  allow  a  U.S.  ally  to  use  grant 
funding  to  establish  some  domestic  production  capacity  for  a  U.S.  product,  as  in 
the  Egyptian  MlAl  tank  sale.  In  such  cases,  if  agreement  is  reached  with  the  U.S. 
defense  firms  involved,  limited  funds  might  be  used  for  such  purposes.  However, 
such  use  of  funds  should  be  avoided  if  at  all  possible,  as  it  risks  undercutting 
support  for  the  overall  military  assistance  program. 

3.  Efforts  should  be  made  by  the  United  States  to  obtain  a  multilateral  agree¬ 
ment  on  disciplining  offset  practices,  or  at  least  to  obtain  understandings  with  the 
major  U.S.  defense  trading  partners  to  restrain  their  offset  demands. 

Comment:  Ideally,  some  international  code  of  conduct  on  offsets  might  be 
negotiated,  which  would  reduce  or  eliminate  offset  demands  without  prejudicing 
U.S.  suppliers.  Examples  of  similar  agreements  include  the  Arrangement  on 
Guidelines  for  Officially  Supported  Export  Credits  that  was  negotiated  in  the 
Organization  for  Economic  Cooperation  and  Development,  and  the  World  Trade 
Organization  Agreement  on  Government  Procurement.  Industry  is  not  overly  op¬ 
timistic  on  this  score.  In  the  first  place,  the  effort  to  limit  official  export  credits 
has  been  only  moderately  successful,  with  foreign  governments  quickly  finding 
ways  around  the  agreement  to  help  their  own  firms  (e.g.,  mixed  credits).  In  a 
world  in  which  most  foreign  governments  purchase  far  more  civilian  goods  than 
the  U.S.  government  (e.g.,  surface  and  air  transport,  communications,  power  gen¬ 
eration,  etc.),  the  room  for  back  door  offsets  is  quite  large.  It  would  be  difficult  to 
prove  that  there  was  a  formal  relationship  between  one  country’s  purchase  of  a 
European  military  product  and  a  purchase  by  that  country’s  national  telecommu¬ 
nications  company  from  the  customer  country.  Indeed,  it  might  be  difficult  to 
determine  when  a  U.S.  aerospace  company’s  purchases  from  a  given  country 
were  or  were  not  related  to  a  purchase  by  that  country  of  the  U.S.  company  s 
military  products. 

Furthermore,  in  any  negotiations  on  offsets  U.S.  allies  are  almost  certain  to 
demand  that,  if  they  are  to  limit  offset  demands,  the  United  States  must  be  willing 
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to  negotiate  on  some  of  its  procurement  practices.  These  would  include  its  “buy 
America”  laws,  its  domestic  set-aside  programs  that  do  not  allow  foreign  partici¬ 
pation,  and  the  general  U.S.  insistence  on  a  warm  production  line  for  any  major 
system  it  purchases  from  off  shore.  As  it  is  unlikely  that  the  United  States  will  be 
politically  or  militarily  willing  to  do  so,  negotiations  are  unlikely  to  be  very  suc¬ 
cessful. 

It  is  perhaps  more  probable  that  the  inefficiencies  and  political  irritation 
caused  by  offsets  might  eventually  lead  the  major  U.S.  allies,  such  as  Canada, 
Australia,  Korea,  Britain,  and  France,  to  at  least  reduce  their  offset  demands, 
either  explicitly  or  informally.  This  is  unlikely  to  happen,  however,  until  Europe 
succeeds  in  further  downsizing  and  rationalizing  its  defense  industry  to  more 
closely  match  current  demand.  We  assume  that  U.S.  negotiators  will  explore  such 
options. 

4.  In  cases  in  which  the  only  competitors  for  a  foreign  contract  are  U.S. 
firms,  the  U.S.  government  might  play  a  useful  role  in  limiting  offsets,  but  should 
do  so  only  after  full  consultations  with  the  U.S.  firms  involved  in  the  competition. 

Comment:  As  a  general  rule,  industry  believes  that  the  government  should 
support  all  U.S.  companies  in  their  efforts  to  compete  against  foreign  companies, 
but  should  not  attempt  to  intervene  in  individual  company  offers  with  respect  to 
price,  terms,  or  content  of  offers,  including  offsets  (except  for  security-related 
technology  controls).  However,  there  are  rare  cases  in  which  U.S.  companies 
appear  not  to  face  foreign  competition.  In  these  few  cases  in  which  either  the 
foreign  government  must  buy  a  U.S.  product  for  political  reasons,  or  because 
there  is  simply  no  other  comparable  product  available,  the  U.S.  government  might 
consult  with  U.S.  companies  involved  to  determine  the  feasibility  of  placing  some 
restrictions  on  offset  offers.  This  could  prevent  two  U.S.  companies  from  escalat¬ 
ing  offset  offers,  or  even  a  single  U.S.  company  from  being  pressured  by  the 
foreign  government  into  making  excessive  offers. 

There  are  three  major  dangers  to  such  government  involvement.  First,  any 
formal  U.S.  government  policy  of  intervention  when  there  are  no  foreign  com¬ 
petitors  might  simply  encourage  the  foreign  customer  to  stimulate  such  competi¬ 
tion,  to  pursue  a  different  approach  to  addressing  their  defense  problem,  or  to 
decide  against  any  purchase.  Second,  the  U.S.  government  might  bring  undue 
pressure  on  U.S.  companies  to  agree  to  government  involvement,  even  when  such 
interference  might  favor  one  company  over  another.  Finally,  if  confronted  with  a 
percentage  cap  on  offsets,  a  country  might  well  demand  higher  quality  offsets 
from  companies,  which  might  be  more  onerous  than  a  higher  percentage. 

5.  The  collection  and  publication  of  information  on  offsets  by  the  govern¬ 
ment  should  be  handled  with  extreme  caution.  Such  information,  particularly 
when  attempts  are  made  to  standardize  the  data,  can  be  very  misleading  and 
thereby  exaggerate  the  U.S.  perception  of  the  problem,  encourage  even  stronger 
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demands  by  other  governments,  disclose  proprietary  information,  and  possibly 
damage  the  competitive  position  of  U.S.  firms  in  international  defense  business. 

Comment:  U.S.  industry  has  generally  opposed  massive  data  collections  on 
offsets.  It  has  done  so  because  each  offset  is  so  unique— and  the  meaning  of 
individual  numbers  (particularly  percentages)  so  particular  to  a  specific  offset 
program — that  aggregating  the  data  may  obfuscate  the  issue  more  than  it  clari¬ 
fies.  It  should  be  noted  that  there  is  a  clear  incentive  for  the  selling  firm  and  even 
some  agencies  in  the  purchasing  government  to  inflate  the  offset  figures  so  as  to 
put  the  best  image  possible  on  the  purchase  of  a  foreign  product.  However,  this  in 
turn  tends  to  distort  the  importance  of  offsets  in  U.S.  studies.  It  also  may  well 
escalate  the  demands  of  other  countries  that  read  the  reports. 

In  general,  if  the  concern  is  over  the  impact  of  offsets  on  the  defense  indus¬ 
trial  base,  the  government  would  be  better  served  by  identifying  which  specific 
industries  seem  to  be  in  trouble.  Studies  of  those  industries  should  then  identify 
all  the  sources  of  their  difficulty,  including  offsets.  It  is  likely  that  if  such  studies 
are  conducted,  it  will  be  found  that  offsets  are  not  a  very  important  aspect  of 
problems  relating  to  the  industrial  base.  It  may  well  be  the  case  that  even  where 
offsets  appear  to  affect  a  weak  subsector  of  the  economy,  it  will  turn  out  that 
offsets  are  more  a  symptom  than  a  cause  of  the  problem.  That  is,  subsectors  that 
have  not  kept  up  technologically,  or  employ  technologies  that  are  widely  avail¬ 
able  around  the  world,  or  that  are  employing  high-paid  labor  in  low-skilled  jobs 
are  precisely  the  types  of  sectors  for  which  foreign  alternatives  prove  attractive, 
with  or  without  offset  obligations.  However,  if  government  can  find  specific 
subsectors  that  are  particularly  impacted  by  offsets,  it  would  then  be  possible  to 
work  with  the  limited  number  of  companies  that  account  for  most  offset  perfor¬ 
mance  to  see  if  greater  restraint  could  be  used  in  meeting  offset  obligations  in 
such  subsectors. 

In  summary,  the  aerospace  industry  has  concluded  that,  whereas  the  U.S. 
government  might  continue  to  make  clear  its  dislike  for  offsets  to  U.S.  trading 
partners,  it  should  use  extreme  caution  in  taking  any  action  that  would  simply 
shift  purchasers  away  from  U.S.  producers.  The  government  essentially  agreed 
with  those  views,  and  in  1990  the  White  House  issued  a  policy  statement^  on 
offsets  that  tracked  closely  with  the  industry  recommendations  enumerated  above. 
That  statement  remains  the  policy  of  the  U.S.  government,  which  industry  sup¬ 
ports.  Although  all  policies  must  change  with  external  circumstances,  so  far  there 
do  not  appear  to  be  any  developments  in  the  offset  world  that  would  justify  a 
departure  from  current  policy.  The  aerospace  industry  certainly  is  prepared  to 
continue  to  work  with  the  government  to  monitor  the  offset  landscape  to  ensure 
that  current  policy  continues  to  be  appropriate. 


^Statement  by  the  White  House  Press  Secretary,  April  16,  1990. 
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INTRODUCTION 

Supplier  development  and  management  systems  of  U.S.  aircraft  manufactur¬ 
ers  have  evolved  rapidly  during  the  1990s  in  an  environment  of  reduced  military 
procurement  and  a  worldwide  slump  in  commercial  aircraft  sales.  The  result  has 
been  an  ongoing  restructuring  within  the  aircraft  industry  supplier  base,  with  sig¬ 
nificant  implications  for  customer-supplier  relationships  and,  potentially,  national 
security.  For  example,  with  excess  capacity  and  increasing  cost  pressures,  many 
aircraft  firms  are  dramatically  reducing  their  numbers  of  suppliers.^  At  the  same 
time,  many  of  these  suppliers  are  being  asked  to  take  on  additional  responsibili¬ 
ties  in  design,  assembly,  materiel  management,  risk  sharing,  and  even  in  fostering 
the  internationalization  of  their  customers’  supply  base. 

Prior  research  on  such  “lean”  manufacturing  principles  and  associated  sup¬ 
plier  management  practices  relied  largely  on  the  study  of  the  automobile  industry 
(Womack  et  al.,  1990;  Womack  and  Jones,  1994;  Helper,  1991;  Nishiguchi, 
1994).  This  case  study  of  the  anonymous  Generic  Aircraft  Manufacturing  Com¬ 
pany  (GAMC)  is  part  of  a  larger  ongoing  effort,  through  the  Massachusetts  Insti¬ 
tute  of  Technology  (MIT)  Lean  Aerospace  Initiative,  to  extend  the  study  of  lean 
manufacturing  practices  to  the  aircraft  industry  and  to  evaluate  their  applicability. 

Indeed,  GAMC  is  very  actively  engaged  in  implementing  total  quality  man- 


^For  example,  unpublished  data  show  that  the  average  number  of  suppliers  projected  for  1995  by 
the  business  units  in  the  survey  were  more  than  50  percent  below  1989  levels.  This  from  the  Massa¬ 
chusetts  Institute  of  Technology  Lean  Aerospace  Initiative  Supplier  Systems  and  Relationships  Sur¬ 
vey  of  nearly  80  business  units  of  the  U.S.  aircraft  industry’s  top  manufacturers. 
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agement  techniques  and  the  entire  lean-agile  manufacturing  paradigm,  as  it  un¬ 
derstands  these  concepts  and  practices.  For  example,  to  name  a  few  techniques 
GAMC  has  adopted,  they  have  implemented  an  intensive  statistical  process  con¬ 
trol  program  throughout  the  firm;  developed  and  begun  using  a  supplier  rating 
and  certification  system;  restructured  the  entire  company  into  integrated,  multi¬ 
functional  product-process  development  teams;  participated  in  early  supplier  in¬ 
volvement  programs  of  their  primary  customers;  involved  their  suppliers  in  simi¬ 
lar  efforts;  entered  into  teaming  and  long-term  risk-revenue  sharing  partnerships 
with  customers  and  suppliers. 

The  aircraft  industry  differs  substantially  from  the  automobile  industry.  Thus, 
a  major  research  goal  is  to  understand  the  implications  of  those  differences.  The 
choice  of  GAMC  as  a  target  for  a  first  exploratory  case  analysis  is  not  intended  to 
identify  or  suggest  “best  practice”  or  “poor  practice”  in  the  aircraft  industry.  No 
stand-alone  case  can  claim  such  insight.  Rather,  the  case  investigates  the  implica¬ 
tions  of  three  major  differences  between  the  auto  and  aircraft  industries. 

First,  in  automobiles  the  lean  manufacturing  system  was  pioneered  by 
Toyota,  and  emulated  by  other  Japanese  manufacturers,  during  a  postwar  period 
of  remarkable  economic  expansion.  By  comparison,  as  Figure  1  shows,  the  U.S. 
aircraft  industry  in  the  1990s  saw  a  large-scale  downturn.  The  Aerospace  Indus¬ 
tries  Association  (AIA)  estimates  that  1995  U.S.  aircraft  sales  were  $54  billion, 
down  34  percent  in  real  terms  from  their  1991  peak  (AIA,  1995).  U.S.  aircraft 
manufacturers  have,  for  the  most  part,  only  within  the  last  few  years  begun  imple¬ 
menting  techniques  drawn  from  research  and  writing  on  lean  manufacturing. 
Clearly  techniques  for  dealing  with  suppliers  could  be  very  different  between 
rapidly  expanding  and  rapidly  shrinking  industries. 

A  second  major  difference  is  the  commercial-military  split  in  the  U.S.  air- 
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craft  industry.  As  Figure  1  also  shows,  at  the  1987  peak  of  the  U.S.  defense  build¬ 
up,  nearly  74  percent  of  the  aircraft  industry’s  output  was  defense  related.  De¬ 
fense  production  still  accounted  for  more  than  half  in  1996.  One  key  area  for 
research,  then,  is  understanding  how  firms  develop  supplier  networks  across  the 
two  sides  of  the  industry.  In  particular,  how  can  firms  maintain  cost-competitive 
supplier  networks  for  meeting  the  demands  of  both  military  and  commercial  cus¬ 
tomers,  and  what  are  the  implications  for  supplier  management  strategies? 

A  third  major  difference  with  the  automobile  industry  is  the  sheer  complex¬ 
ity  of  today’s  aircraft.  A  typical  modern  automobile  has  about  10,000  parts 
(Womack  et  al.,  1990).  The  new  Boeing  111  has  4  million.  As  a  result,  the  final 
aircraft  assemblers  such  as  Boeing  and  Airbus  rely  on  suppliers  to  build  and 
integrate  considerably  complex  assemblies  (such  as  wings  complete  with  hydrau¬ 
lics,  fuel  monitoring  systems,  flaps,  and  thousands  of  rivets).  Major  aircraft  sub- 
assemblies  arguably  are  as  complex  as  entire  automobiles.  Supplier  management 
in  the  aircraft  industry  therefore  takes  on  additional  importance  in  terms  of  cost 
competitiveness  and  the  quality  and  performance  of  the  final  product. 

Moreover,  the  first-tier  aircraft  industry  suppliers  such  as  GAMC  not  only 
have  to  respond  (looking  upward  in  the  supply  chain)  to  the  supplier  management 
efforts  of  their  major  customers,  but  also  must  (looking  downward)  manage  ex¬ 
tensive  supplier  networks  of  their  own.  Womack  and  colleagues  (1990)  compare 
the  340  production  suppliers  that  the  “lean”  Japanese  automobile  manufacturers 
typically  have  to  the  2,500  used  by  General  Motors.  As  indicated  below,  GAMC 
manages  a  supplier  network  of  comparable  size. 

GAMC  AS  MICROCOSM  OF  THE  INDUSTRY 

GAMC  produces  major  aircraft  structural  sections  for  both  commercial  and 
defense-related  customers.  In  1994  GAMC  was  acquired  by  a  new  parent  firm, 
itself  created  by  a  recent  merger.  As  of  early  1995,  and  before  restructuring  under 
new  ownership,  GAMC  employed  approximately  5,000  people  and  had  annual 
revenues  near  $600  million.  GAMC  was  made  the  home  of  the  new  parent 
company’s  commercial  operations. 

Both  before  and  after  the  acquisition,  GAMC  has  seen  itself  as  a  major  sub¬ 
contractor  with  a  focus  on  integration  of  major  structural  assemblies,  such  as 
wings,  tails,  and  engine  nacelles.  GAMC’s  strategic  vision  has  been  that  of  mov¬ 
ing  more  toward  full  responsibility  for  complex  design  and  integration  and  gradu¬ 
ally  away  from  in-house  detailed  part  fabrication. 

The  recent  acquisition  is  but  the  latest  episode  in  the  long  history  of  the 
company.  Until  the  1980s,  GAMC  for  many  decades  had  been  a  prime  contractor 
producing  complete  military  aircraft  as  well  as  major  structural  assemblies  for 
commercial  aircraft.  After  the  Vietnam  War,  however,  defense  prime  contract 
work  fell,  and  the  company  moved  into  integrating  large  structural  assemblies  for 
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TABLE  1  Major  Reductions  and  Restructuring  at  GAMC, 
1991-1995 


1991 

1995^ 

Sales  ($  millions) 

1,000 

600  (est.) 

Employment 

9,700 

5,000 

Approved  suppliers 

1,400 

725 

Civil  percent 

of  sales  (approx.) 

40 

60 

Owner 

Diversified 
conglomerate 
not  focused 
on  aerospace 

Top-tier 
aerospace  and 
defense  company 

^1995  figures  do  not  include  restructuring  with  new  parent  firm. 


the  top-tier  final  assemblers  in  both  the  military  and  the  civil  segments  of  the 
industry. 

GAMC  in  many  ways  reflects  the  aircraft  industry  as  a  whole.  It  has  been 
through  several  major  restructuring  efforts  and  changes  in  ownership  over  the 
past  decade,  in  large  part  due  to  the  continuing  consolidation  in  the  U.S.  aircraft 
industry  as  a  whole.  As  Table  1  shows,  changes  since  1991  at  GAMC  mirror  the 
downsizing  and  restructuring  of  the  aircraft  industry  more  broadly.  GAMC’s  sales 
fell  about  40  percent  between  1991  and  1995,  from  more  than  $1  billion  per  year. 
Employment  fell  to  about  5,000  from  9,700.  Floor  space,  at  one  time  more  than  8 
million  square  feet,  also  contracted  by  about  40  percent  to  5  million  square  feet. 
Throughout  this  downsizing  process,  GAMC  also  underwent  significant  restruc¬ 
turing,  including  several  different  owners.  Like  nearly  every  upper- tier  firm  in 
the  industry,  GAMC  also  significantly  reduced  its  number  of  approved  produc¬ 
tion  suppliers,  from  more  than  1,400  in  1991  to  725  in  1995.  And,  like  the  indus¬ 
try  as  a  whole,  while  GAMC  retains  a  balance  of  commercial  and  military  pro¬ 
duction,  the  commercial  fraction  increased.  GAMC  managers  report  that  the  mix 
shifted  to  about  60  percent  nondefense  work  in  1995  from  about  40  percent  in 
1991. 

GAMC  is  also  of  interest  for  study  as  a  first-tier  supplier  to  the  major  aircraft 
final  assemblers  (the  “airframers”).  GAMC’s  strategy  has  been  to  place  itself 
immediately  below  the  major  airframers  in  the  supply  chain  and  to  increase  its 
own  responsibility  for  integrating  major  structural  aircraft  assemblies  and  man¬ 
aging  subcontractors  for  these  top-tier  firms.  Thus,  GAMC’s  preacquisition  pro- 
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FIGURE  2  U.S.  aerospace  exports  as  a  percent  of  total  sales,  1986-1996.  Source:  AIA 
(1994-1995). 


motional  materials  described  GAMC’s  market  niche  as  a  “support  partner”  and  a 
“major  subcontractor  with  prime  capabilities:  integrated  concurrent  engineering, 
sophisticated  testing  labs,  and  advanced  manufacturing,”  GAMC  thus  provides 
an  opportunity  to  examine  the  effects  in  the  supply  base  of  the  supplier  manage¬ 
ment  practices  of  the  top-tier  aircraft  companies. 

In  addition,  as  a  supplier  of  complex  integrated  assemblies,  GAMC  itself 
must  manage  a  network  of  more  than  700  lower-tier  suppliers  of  subassemblies, 
detail  parts,  and  raw  materials.  Given  a  supplier  network  comparable  in  magni¬ 
tude  to  those  of  major  auto  suppliers,  GAMC’s  supplier  management  practices 
are  of  interest  not  only  as  a  significant  challenge  on  their  own,  but  also  because  of 
how  they  are  shaped  by  GAMC’s  customers.  Like  its  customers,  GAMC  is  del¬ 
egating  increased  responsibilities  to  its  own  suppliers  for  design,  quality  control, 
risk  sharing,  and  supplier  management.  This  reflects  an  apparent  trend  in  the 
aircraft  industry  more  generally,  following  the  lead  of  the  Japanese  automobile 
industry,  toward  turning  historically  loosely  tiered  and  arms-length  subcontract¬ 
ing  relationships  into  more  tightly  tiered,  more  closely  controlled  structures. 

At  the  same  time,  GAMC’s  supplier  management  organization  has  had  to 
adapt  over  the  past  decade  to  the  globalization  of  aircraft  markets.  As  Figure  2 
shows  for  the  U.S,  aerospace  industry,  of  which  aircraft  is  by  far  the  largest  seg¬ 
ment,  exports  have  nearly  doubled  as  a  fraction  of  total  sales  over  the  past  decade. 
GAMC’s  major  customers,  the  major  players  in  aircraft  export  markets,  are  seek¬ 
ing  growth  globally  and  are  aggressively  turning  to  GAMC  for  help. 
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In  sum,  both  GAMC  and  the  U.S.  aircraft  industry  are  rapidly  moving  tar¬ 
gets.  Caution  is  clearly  in  order  concerning  interpretation  of  conclusions  from 
this  (or  any  other)  single  case.  Nevertheless,  GAMC  does  represent  a  reasonable 
microcosm  of  the  aircraft  industry  as  a  whole.  It  therefore  provides  considerable 
insight  into  the  implications  of  major  differences  with  the  automobile  industry  as 
well  as  into  some  of  the  major  issues  and  tensions  confronting  supplier  manage¬ 
ment  in  the  U.S.  aircraft  industry  today. 

In  particular,  the  discussion  below  focuses  mainly  on  three  related  issues:  (1) 
GAMC’s  management  of  suppliers  to  both  its  military  and  commercial  programs 
with  a  single  dual-use  integrated  materiel  and  procurement  system;  (2)  the  impact 
on  GAMC’s  supplier  management  practices  of  the  globalization  of  its  customers’ 
markets  and  strategies;  and  (3)  the  tensions  created  by  GAMC’s  implementation 
of  “lean”  supplier  management  practices  at  the  same  time  that  the  industry  is 
restructuring  and  globalizing. 

DUAL-USE  INTEGRATED  SUPPLIER  MANAGEMENT 

How  did  these  major  restructuring  efforts  affect  GAMC’s  supplier  manage¬ 
ment  and  materiel  operations?  These  operations  were  somewhat  insulated  from 
the  organizational  upheaval  over  the  decade  prior  to  the  acquisition  because 
throughout  the  period  these  functions  remained  integrated  across  the  whole  orga¬ 
nization.  Except  for  international  strategic  sourcing,  the  changes  discussed  below 
were  related  largely  to  the  implementation  of  practices  suggested  by  “lean”  manu¬ 
facturing  principles. 

Before  the  acquisition,  a  common  functional  group  with  a  single  procure¬ 
ment  system  supported  all  GAMC  programs  and  divisions  (whether  commercial 
or  military).  Approximately  400  people  at  GAMC  performed  materiel  functions, 
including  subcontract  management,  supplier  development  and  technical  support, 
inventory  control,  purchasing,  administration,  procurement  quality,  receiving, 
warehousing,  shipping,  and  off-site  personnel.  Purchases  from  suppliers  and  sub¬ 
contractors  represented  an  estimated  35  percent  of  GAMC’s  cost  of  sales. 

GAMC’s  main  decision-making  tool  concerning  suppliers  was  its  “preferred 
supplier  process.”  This  supplier  management  system  included  supplier  assess¬ 
ment,  certification,  and  selection  systems;  technical  assistance  to  suppliers  to  fos¬ 
ter  supplier  statistical  process  control  (SPC)  and  total  quality  management  (TQM) 
capabilities;  passing  more  responsibilities  to  sub-tiers  for  design,  quality,  risk 
sharing,  and  management  of  lower  tiers;  and  longer-term  teaming  where  pos¬ 
sible.  These  efforts  were  relatively  new  to  the  company,  having  been  implemented 
beginning  in  the  early  1990s. 

The  supplier  assessment  system  included  GAMC’s  “supplier  rating  system” 
(SRS)  that  collected  data  on  supplier  performance  to  quantity,  schedule,  and  docu¬ 
mentation.  Essentially,  SRS  scored  suppliers  on  how  well  they  met  the  terms  of 
purchase  orders.  The  next  level  of  GAMC’s  supplier  assessment  system,  the  “sup- 
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plier  performance  improvement  program”  (SPIP),  added  a  metric  to  track  quality: 
the  cost  of  defects  discovered  after  receipt  by  GAMC. 

The  certification  program,  called  the  “Qualification  System,”  applied  these 
supplier  assessments  to  determine  which  suppliers  were  approved  for  doing  busi- 
ness  with  GAMC.  When  a  supplier’s  performance  score  fell  outside  acceptable 
limits,  the  supplier  was  removed  from  the  list  of  suppliers  approved  for  bidding 
on  new  business.  These  suppliers  submitted  corrective  action  plans  and  were  given 
an  opportunity  to  demonstrate  improvement.  If  the  supplier  remained  substan¬ 
dard,  it  lost  its  qualified  status.  All  suppliers,  whether  for  military  or  commercial 
programs,  were  measured  and  certified  under  the  same  set  of  criteria. 

In  monitoring  and  selecting  suppliers,  GAMC’s  system  distinguished  three 
types  of  suppliers.  First,  “vendors”  supplied  catalog  items,  office  and  mainte¬ 
nance  supplies.  The  SRS  (performance  to  purchase  order)  applied  to  vendors. 
Companies  typically  have  large  numbers  of  this  type  of  nonproduction  (often 
called  “indirect”)  supplier.  Yet  many,  even  those  with  SRSs,  do  not  track  vendor 
performance. 

Second,  GAMC  called  “suppliers”  those  firms  with  “build-to-print”  capa¬ 
bilities,  in  other  words  those  who  do  detail  parts  or  assemblies  and  subcontract 
labor  based  on  complete  design  drawings  (prints)  provided  by  GAMC.  Both  the 
SRS  and  the  SPIP  applied  to  suppliers. 

Third,  “subcontractors”  had  “build-to-spec.”  capabilities,  did  major  struc¬ 
tural  assemblies,  and/or  had  proprietary  products  or  processes.  They  could  be 
integrated  with  GAMC’s  design  teams  and  share  risks  for  major  aircraft  sections. 
When  selecting  subcontractors,  GAMC  managers  used  the  SRS  and  SPIP  for 
guidance,  but  also  considered  broader  strategic  partnering  or  marketing  goals  and 
the  supplier’s  capability  for  greater  responsibilities  in  design,  risk  sharing,  and 
lower-tier  supplier  management.  Examples  of  suppliers  selected  with  these 
broader  strategic  goals  in  mind  are  discussed  below.  Special  cross-functional  se¬ 
lection  teams,  called  “buy-to-build  package  teams,”  with  members  from  various 
functional  areas,  were  formed  for  decisions  on  subcontractors  for  fracture  critical 
parts,  complex  machined  parts,  assemblies,  parts  with  high  reject  histories,  major 
sources  of  costs,  and  hot/superplastic-  or  spin-formed  parts. 

Indeed,  such  cross-functional  teams  remain  the  organizational  norm  at 
GAMC,  making  GAMC  a  truly  dual-use  company.  Integrated,  centralized  func¬ 
tional  groups  such  as  engineering,  machining  and  fabrication,  quality  assurance, 
and  so  on,  serve  all  programs,  both  military  and  commercial,  with  the  same  people 
and  procedures.  The  company  operates  under  an  “integrated  product-process  de¬ 
velopment”  (IPPD)  philosophy  with  what  GAMC  human  resource  managers  call 
a  “strong  matrix”  organizational  structure.  In  addition  to  reporting  to  a  functional 
group,  one  axis  of  the  matrix,  people  also  report  to  (and  are  collocated  with) 
multifunctional  product  or  process  teams,  the  other  axis,  that  have  full  responsi¬ 
bility  for  integrating  and  managing  all  aspects  and  the  whole  life  cycle  of  each 
program,  from  development  through  delivery  and  post-production  support. 
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Functional  groups  such  as  materials,  business  operations,  and  human  re¬ 
sources  assign  members  to  “integrated  product  teams.”  However,  members  also 
retain  ties  to  the  functional  department,  importantly  because  responsibility  for 
managing  and  improving  functional  processes  (e.g.,  deep-pocket  machining,  ma¬ 
terials  tracking)  falls  to  “process  management  teams”  within  the  functional  de¬ 
partments.  GAMC  managers  expect  this  matrix  approach  to  maintain  communi¬ 
cation  and  sharing  of  expertise  among  functional  professionals  at  the  same  time 
as  fostering  interfunctional  problem  solving  within  the  product  teams.  Account¬ 
ability  is  shared  among  team  members,  and  budgets,  schedules,  and  decision 
making  are  allocated  to  teams,  not  departments.  This  integrated  team  organiza¬ 
tional  structure  as  of  1995  is  shown  in  Figure  3,  and  an  example  team  is  shown  in 
Figure  4.  On  the  charts,  IPX  stands  for  integrated  product  team  and  PMT  for 
process  management  team. 

Consistent  with  the  IPPD  philosophy,  GAMC’s  supplier  management  ap¬ 
proach  is  to  deal  the  same  way  and  with  the  same  procurement  system  with  sup¬ 
pliers  to  both  its  commercial  and  its  military  programs.  But  the  integrated  ap¬ 
proach  to  suppliers  is  also  driven  by  the  dual-use  nature  of  GAMC’s  supplier 
base.  More  than  80  percent  of  GAMC’s  suppliers  serve  both  civil  and  military 
programs.  For  example,  aluminum  alloys  from  one  raw  material  supplier  are 
milled  for  commercial  and  military  programs  alike  in  GAMC’s  central  fabrica¬ 
tion  operations  by  huge  robotic  machining  stations  from  another  single  supplier. 
A  small  California  supplier  does  heat  treat  processing  in  the  same  facility  for 
GAMC’s  military  and  commercial  programs  alike.  Other  single  suppliers  provide 
film  adhesives,  glass  and  other  “pre-preg”  fabrics,  graphite  composites,  and  prim¬ 
ers  for  use  on  several  different  programs  on  both  sides  of  the  business.  There  is 
not  100  percent  supplier  overlap  between  military  and  commercial  programs  in 
part  because  occasionally  program  (or  customer)  specific  requirements  arise,  ei¬ 
ther  on  the  commercial  or  defense  side,  and  in  part  because  many  of  GAMC’s 
suppliers  must  be  approved  by  GAMC’s  customers,  who  historically  have  not 
had  identical  approved  supplier  lists. 

One  question  that  arises  is  whether  the  substantially  dual-use  nature  of 
GAMC’s  supplier  base  might  somehow  be  uniquely  encouraged  by  the  IPPD 
philosophy.  Two  research  findings,  however,  suggest  otherwise.  First,  there  is,  to 
a  very  considerable  extent,  overlap  and  integration  between  the  broader  U.S. 
manufacturing  base  serving  military  programs  and  that  serving  commercial  mar¬ 
kets.  In  a  survey-based  statistical  study  of  manufacturing  plants  in  21  different 
durable  goods  industries  (including  but  not  only  aircraft)  that  account  for  half  of 
all  durable  goods  purchased  for  defense,  Kelley  and  Watkins  (1995)  found  that  in 
1990  the  vast  majority  of  defense  contractors  and  subcontractors  served  both  de¬ 
fense  and  commercial  customers.  Indeed,  as  Figure  5  shows,  most  plants  doing 
defense  work  in  the  industries  studied,  both  prime  contractors  and  subcontrac¬ 
tors,  actually  do  more  commercial  work  than  defense  work.  It  is,  then,  not  sur- 
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FIGURE  4  GAMC  structural  program  Integrated  Product  Team  (IPX). 


prising  that  GAMC’s  suppliers  reflect  the  dual-use  nature  of  the  broader  supplier 
base. 

A  second  indication  that  an  integrated,  dual-use  approach  to  supplier  man¬ 
agement  is  not  unique  to  the  IPPD  philosophy  is  that  GAMC  also  used  the  inte¬ 
grated  approach  previously  under  two  otherwise  very  different  organizational 
structures.  First,  during  the  peak  of  the  defense  build-up  in  the  1980s,  GAMC  had 
separate  divisions  for  military  aircraft,  for  commercial  aircraft,  and  (much 
smaller)  for  aircraft  modernization  and  support  (Figure  6). 

Under  this  divisional  structure,  according  to  managers  with  the  company  at 
the  time,  GAMC  operated  basically  segregated  military  and  commercial  busi¬ 
nesses,  from  engineering  and  accounting  through  marketing  and  manufacturing. 
For  example,  the  military  division  had  a  manufacturing  engineering  group,  and 
the  commercial  division  had  its  own  manufacturing  engineering  group.  Even  the 
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FIGURE  5  Defense  contractors’  dependency  on  defense-related  sales,  1990.  Source: 
Kelley  and  Watkins  (1995). 


FIGURE  6  GAMC  organizational  structure,  mid-1980s. 
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small  aircraft  modernization  and  support  division  had  a  manufacturing  engineer¬ 
ing  group.  One  production  manager  described  it  as  “a  dividing  line  between  the 
two  where  we  could  not  interface.  .  .  .  It  was  like  two  totally  different  compa¬ 
nies.”  Nevertheless,  materiel  functions  were  centralized.  The  same  people,  using 
a  single  system  of  procedures,  served  the  whole,  including  both  the  military  and 
the  commercial  divisions. 

Then,  second,  at  the  end  of  the  decade,  GAMC  reorganized  from  substan¬ 
tially  separate  defense  and  military  divisions,  to  substantially  integrated  func¬ 
tional  groups  serving  individual  assembly  programs.  A  major  motive  was  the 
downturn  in  business  that  was  due  to  the  end  of  the  Cold  War  and  the  rapid 
decline  of  commercial  sales  as  foreign  competition  increased  and  airlines,  strug¬ 
gling  with  cash  flow  problems  or  bankruptcy,  cut  back  on  orders  for  new  aircraft. 
As  business  on  both  sides  shrank,  redundancies  and  overcapacity  in  functional 
areas  duplicated  across  the  two  sides  became  more  problematic.  The  organization 
after  this  (what  GAMC  managers  refer  to  as)  “de-divisionalization”  is  shown  in 
Figure  7. 

The  company  moved  to  what  might  be  called  a  “weak”  matrix  organization. 
One  axis  of  the  matrix  structure  was  divided  by  structural  program  for  program 
management.  The  other  axis  was  divided  by  function:  including  design,  manufac¬ 
turing  engineering,  logistics,  central  detail  fabrication,  and  quality  assurance.  The 
centralized  functional  groups  supported  both  military  and  commercial  products. 
A  single  vice  president  oversaw  all  assembly  operations,  both  commercial  and 
military.  The  matrix  was  “weak”  in  the  sense  that  the  reporting,  promotion,  and 
reward  structure  relied  primarily  on  one  axis,  these  functional  homes. 

Again,  supplier  management,  procurement,  and  materiel  functions  were  com¬ 
mon  across  all  programs.  But  now  this  was  more  in  line  with  the  rest  of  the 
organizational  structure.  Indeed,  there  was  near  unanimous  agreement  across  in¬ 
terviews  with  people  who  were  performing  supplier  management,  procurement, 
and  materiel  functions  at  the  time  that  the  de-divisionalization  had  little  or  no 
impact  on  how  they  operated.  This  despite  the  rest  of  the  organization  going  from 
substantially  separate  military  and  commercial  operations  to  integrated,  dual-use 
functional  organizations.  To  the  materiel  people,  the  transition  was  transparent 
because  they  had  already  been  operating  a  system  common  to  both  sides  of  the 
business. 

Then,  by  early  1995,  the  company  had  integrated  further  with  the  IPPD  struc¬ 
ture.  One  manufacturing  manager  put  it  this  way: 

Now  we’re  trying  to  break  down  the  traditional  barriers  between  manufacturing 
and  engineering  where  you  had  a  VP  of  manufacturing,  a  VP  of  engineering  and 
a  VP  of  materials.  We’ve  gone  to  where  we  just  have  one  VP  of  operations,  and 
he  has  design  engineers,  manufacturing,  everything. 

Rather  than  being  a  difficult  transition  for  the  supplier  management,  materiel,  and 
procurement  operations,  the  move  actually  made  their  integrated,  dual-use  ap- 
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proach  fit  more  neatly  with  the  strategic  philosophy  of  the  whole  organization.  As 
a  management  tool,  integrated  product  and  process  development  teaming  is  in¬ 
herently  dual-use  in  a  company  with  large  shares  of  its  business  in  both  commer¬ 
cial  and  military  markets.  The  main  point  is  to  improve  communication  and  learn¬ 
ing  along  both  axes  in  the  matrix  organization:  across  different  programs,  whether 
military  or  commercial,  and  among  different  functional  areas.  The  functional 
homes  within  the  company  take  on  the  role  of  establishing  procedures  and  best 
practice  guidelines  common  to  all  programs,  as  well  as  helping  the  functional 
professionals  learn  from  one  another,  regardless  of  the  program  to  which  they  are 
assigned.  The  multifunctional  product  teams  aim  to  encourage  experts  across  dis¬ 
ciplines  to  learn  from  and  help  one  another. 

GAMC’s  dual-use  approach  to  suppliers  has,  indeed,  fostered  cross-program 
learning.  By  using  a  single  set  of  suppliers  for  both  military  and  commercial 
programs,  learning  and  supplier  development  on  one  side  of  the  business  can 
more  readily  be  applied  to  the  other. 

For  example,  GAMC  worked  closely  with  the  dual-use  suppliers  mentioned 
above,  their  aluminum  supplier,  and  the  small  California-based  heat  treatment 
process  supplier  to  reduce  distortions  in  heat-treated  aluminum  parts.  The  origi¬ 
nal  efforts  were  to  improve  part  quality  and  consistency  on  one  of  GAMC’s  mili¬ 
tary  products.  As  one  engineer  put  it: 

We’d  get  a  lot  of  material  warpage.  Particularly  when  you  got  a  forging  they’ve 
done  a  lot  of  pounding  on.  Our  machinists  here  would  machine  them  and  they’d 
warp  and  bend  in  the  machining  process.  We’ve  worked  with  [the  aluminum 
supplier]  a  lot,  and  they  deliver  [the  aluminum]  in  an  annealed  condition.  We 
worked  with  another  vendor ...  out  in  California  that  does  a  real  good  heat-treat 
job  for  us.  It’s  called  a  high  glycol  quench  that  really  controls  the  distortion. 
They’ll  heat  treat  it  to  the  T-73,  and  then  we’ll  bring  it  back  here  and  do  the  final 
machining  on  it. 

The  aluminum  alloy  (7050)  for  which  this  process  was  developed  was  different 
from  the  alloy  (7175)  that  GAMC  used  in  some  commercial  work,  in  which  dis¬ 
tortion  induced  by  the  heat-treating  process  was  also  problematic.  Because  of 
their  success  with  controlling  the  quality  of  parts  using  the  new  process  on  the 
military  program,  GAMC  then  worked  with  its  commercial  customer  to  apply  the 
lessons  to  GAMC’s  commercial  programs: 

We  actually  asked  [our  customer]  to  change  the  material  on  that.  We  went  from 
a  7175  to  a  7050,  which  is  a  big  deal  because  you  have  different  properties.  So 
we  were  able  to  integrate  that,  do  a  lot  of  working  with  our  customer  and  sup¬ 
plier.  There  were  meetings  where  we  had  the  whole  chain  involved,  our  materi¬ 
als  people,  the  suppliers  and  [the  customer’s]  people  would  be  sitting  in  the 
same  room,  or  conference  calls,  or  phone  calls.  Because  our  suppliers  have  to  be 
certified  [by  the  customer]  too,  we  had  to  make  sure  that  [the  heat-treat  supplier] 
had  that  relationship  with  [the  customer].  We  just  can’t  send  our  fracture  critical 
forgings  out  to  anybody. 
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TABLE  2  Advantages  of  Integrated  Supplier  Systems 


1.  Flexible  to  organizational  form: 

•  at  GAMC  used  under  three  very  different  organizational  structures 

•  can  integrate  supplier  systems  without  integrating  whole  company 

2.  Strategic  fit: 

•  Integrated  Product/Process  Development  philosophy 

•  “commercial  practice”  in  defense  procurement 

3.  Cross-program  learning  with  suppliers  and  customers 

4.  No  duplication  of: 

•  suppliers  (“work  with  the  best”) 

•  materiel/procurement  systems  or  positions 

•  quality  systems 

5.  Structure  and  control  imposed  by  Mi  IQ-approved  system: 

•  “good  practice”  for  commercial  programs,  both  in-house  and  externally 

•  financial  information  helpful  in  value  engineering  and  target  pricing 

•  movement  in  “cooperative  supplier  relations”  to  more  information  exchange 


PROS  AND  CONS  OF  INTEGRATED  SUPPLIER  MANAGEMENT 

Based  on  GAMC’s  experience,  then,  there  appear  to  be  several  advantages  of 
dual-use  integrated  approach  to  supplier  management,  as  summarized  in  Table  2. 
The  first  is  flexibility  with  respect  to  organizational  form.  The  integrated  ap¬ 
proach  was  flexible  enough  to  have  been  used  without  much  change  in  three  very 
different  organizational  structures.  Supplier  management  and  materiel  and  pro¬ 
curement  operations  were  integrated  across  the  company,  even  when  the  rest  of 
the  organization  was  not.  Second,  the  dual-use  approach  is  strategically  compat¬ 
ible  with  the  IPPD  philosophy  espoused  by  theories  and  research  on  lean  enter¬ 
prises  (e.g.,  Womack  and  Jones,  1994).  It  is  also  compatible  with  the  recent  move¬ 
ment  by  the  Pentagon  to  embrace  “commercial  practice”  in  defense  procurement. 
Third,  it  facilitates  cross-program  learning  and  the  sharing  of  ideas  and  informa¬ 
tion  between  military  and  commercial  programs.  Customers  and  suppliers  on  both 
sides  of  the  business  benefit,  as  the  heat  treat  example  demonstrates.  This  is  ex¬ 
actly  what  the  IPPD  matrix  teaming  approach  attempts  to  encourage,  by  integrat¬ 
ing  functional  areas  across  programs. 

Fourth,  a  single  materiel  system  for  both  military  and  commercial  programs 
allows  a  single  set  of  suppliers  to  serve  both  sides.  This  eliminates  the  need  for 
duplication  of  suppliers  and  is  consistent  with  the  general  trend  in  many  indus¬ 
tries  to  reduce  the  overall  number  of  suppliers  a  company  must  manage.  It  also 
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means  no  duplication  of  materiel  procedures,  systems,  or  positions  within  the 
company.  Finally,  it  allows  GAMC  to  maintain  only  one  internal  quality  system 
and  a  single  supplier  quality  system.  Commercial  and  defense  suppliers  are  not 
treated  differently,  and  indeed  are  the  same  in  the  vast  majority  of  cases.  Thus, 
GAMC’s  supplier  development  efforts,  GAMC’s  supplier  quality  monitoring  sys¬ 
tem,  GAMC  buyers,  and  so  on  can  serve  to  improve  both  sides  of  the  business. 

The  fifth  advantage  expressed  by  GAMC  managers  is  related  to  the  require¬ 
ments  of  military  contracting.  GAMC’s  procurement  system  must  remain  ap¬ 
proved  under  the  so-called  “MilQ”  regulations,  which  specify  the  kinds  of  infor¬ 
mation  GAMC  must  collect  and  make  available  to  the  government.  There  was 
general  consensus  with  the  prevailing  conventional  wisdom  that  these  regulations 
go  too  far  in,  as  one  materiel  manager  put  it,  “crossing  and  dotting  all  the  i’s  and 
t’s.”  Yet  it  also  had  some  advantages  managers  liked  for  their  commercial  pro¬ 
grams  as  well.  Primarily,  some  managers  thought  the  structure  and  control  im¬ 
posed  by  the  regulations  forced  both  GAMC  and  its  suppliers  to  maintain,  if  not 
best  practice,  at  least  good  managerial  practice  in  terms  of  accounting  and  other 
information  systems,  tracking  materials,  negotiating  and  communicating  with 
suppliers,  and  so  forth. 

For  example,  sharing  sensitive  financial  information  is  a  relatively  new  but 
increasing  practice  among  U.S.  companies  adopting  principles  of  cooperative 
supplier  relations  and  joint  problem  solving  (Helper,  1991;  Lyons  et  al.,  1990),^ 
Yet  suppliers  providing  detailed  cost  information  has  been  standard  practice  for 
many  years  under  military  contracting  regulations.  GAMC  managers  report  they 
have  found  this  a  valuable  information  source,  particularly  in  practices  suggested 
by  lean  theories,  such  as  long-term  contracting,  target  pricing,  value  engineering 
and  value  analysis,  as  well  as  in  identifying  opportunities  for  working  with  sup¬ 
pliers  to  reduce  cost. 

Yet  GAMC’s  movement  toward  these  same  lean  practices  has  also  increased 
some  of  the  tensions  of  trying  to  maintain  a  supplier  management  and  materiel 
system  integrated  across  defense  and  commercial  sides  of  the  business.  A  par¬ 
ticular  disadvantage  of  the  dual-use  approach  has  been  its  inflexibility  with  re¬ 
spect  to  “life-of-product  partnering.”  In  GAMC’s  newest  commercial  program, 
the  company  entered  into  a  revenue  sharing  agreement  with  a  top-tier  commercial 
aircraft  final  assembler  to  design  and  make  a  major  critical  structural  assembly 
for  its  new  aircraft  (call  it  the  “COM-Z”).  Indeed,  as  discussed  in  more  detail 
below,  this  commercial  customer  has  revenue  sharing  partners  worldwide.  The 
willingness  of  suppliers  to  take  on  more  risk  was  one  of  the  customer’s  major 
supplier  selection  criteria. 


^The  same  appears  to  be  true  in  the  defense  aircraft  industry.  Unpublished  data  from  the  MIT  Lean 
Aerospace  Initiative  Supplier  Systems  and  Relationships  Survey  of  nearly  80  business  units  from  the 
U.S.  aircraft  industry’s  top  manufacturers,  for  example,  show  that  53  percent  of  surveyed  business 
units  regularly  receive  proprietary  financial  information  from  their  major  suppliers. 
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By  undertaking  design  and  capital  investment  responsibilities  for  this  major 
critical  structure,  GAMC  takes  considerably  more  business  risk  than  under  tradi¬ 
tional  subcontracting  if  the  COM-Z  is  a  commercial  failure.  In  return,  GAMC  has 
contractual  guarantees  to  get  orders  from  the  customer  for  the  commercial  life  of 
the  product  and  stands  to  gamer  more  return  per  unit  should  it  be  a  success. 
GAMC  has  also,  in  turn,  a  life-of-product  revenue  sharing  agreement  with  one  of 
its  Japanese  COM-Z  strategic  source  subcontractors,  discussed  below. 

Such  long-term  contractual  relations  are  increasingly  common  in  the  U.S., 
both  within  and  outside  the  aircraft  industry,  and  have  been  the  norm  in  Japan  for 
several  decades  (Helper,  1991;  McMillian,  1990;  Nishiguchi,  1994).  By  increas¬ 
ing  the  buying  firm’s  commitment  to  the  supplier,  life-of-product  contracts  en¬ 
courage  suppliers  to  take  on  the  increased  up-front  risks  of  investing  in  design, 
development,  and  equipment.  The  revenue  sharing  is  in  part  designed  to  align  the 
supplier’s  incentives  for  quality  and  cost  control  with  the  buying  firm’s  incen¬ 
tives.  However,  these  type  of  agreements  do  constrain  the  buying  firm  from  send¬ 
ing  work  out  for  new  competitive  bids  later. 

Herein  lies  a  major  tension  within  a  single  procurement  system  across  both 
military  and  commercial  business.  Defense  procurement  requirements  call  for 
periodic  “recompeting”  on  subcontracts.  It  is,  therefore,  problematic  on  the  mili¬ 
tary  side  of  the  business  to  make  guarantees  for  purchases  from  a  subcontractor 
for  the  entire  life  cycle  of  programs.  GAMC’s  procurement  system  is  approved 
and  regularly  reviewed  under  these  regulations,  and  recompeting  has  been  the 
normal  practice.  However,  there  is  a  clear  empirical  trend  from  commercial  cus¬ 
tomers  toward  more  “partnering”  and  long-term  contracting.  The  single  system  is 
strained  as  GAMC  moves  to  increase  its  partnering  with  its  own  suppliers  on 
commercial  programs. 

There  is  a  formal  mechanism  in  place  allowing  GAMC’s  top  materiel  man¬ 
agers  to  deviate  from  their  standard  (and  MilQ-approved)  procurement  practices 
when  they  believe  commercial  programs  have  special  needs.  Although  commer¬ 
cial  programs  now  make  up  more  than  half  of  their  business,  such  deviations  have 
occurred  in  less  than  1  percent  of  buying  actions.  However,  the  new  COM-Z 
program  is  only  just  coming  into  production:  the  first  major  critical  structures 
were  recently  delivered.  The  need  for  deviations  may  increase  substantially  should 
“partnering”  become  the  commercial  norm.  Maintaining  a  single  procurement 
system  throughout  the  business  may  therefore  become  problematic. 

Although  the  outcome  of  ongoing  procurement  reform  is  as  yet  uncertain, 
this  increasing  tension  may  be  reduced.  The  Pentagon  and  Congress  are  signaling 
significant  change  in  procurement  regulations.  Countless  congressional  hearings 
have  addressed  the  broad  issues,  and  a  number  of  large-scale  experiments  are 
under  way  (e.g.,  the  F-22  program)  allowing  for,  among  other  things,  long-term 
partnering  and  best  value  rather  than  best  price  selection  of  subcontractors. 
Whether  this  will  become  the  regulatory  standard,  however,  remains  to  be  seen. 
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FIGURE  8  U.S.  aerospace  exports,  1986-1996.  Source:  AIA  (1994  and  1995). 

INTERNATIONAL  STRATEGIC  SOURCING 

A  second  area  of  tension  between  commercial  and  defense  programs  in 
GAMC’s  supplier  management  has  to  do  with  the  globalization  of  aircraft  mar¬ 
kets  and  the  aerospace  industry  supply  base.  Indeed,  the  single  major  difference 
between  GAMC’s  supplier  management  approach  on  the  two  sides  of  the  busi¬ 
ness  is  in  what  GAMC  calls  international  “strategic  sourcing,”  efforts  to  increase 
its  use  of  foreign  suppliers.  The  purpose  is  to  help  GAMC’s  customers  increase 
their  competitive  position  in  foreign  markets.  This  program  is  entirely  geared  to 
support  GAMC’s  commercial  programs.  It  has  no  counterpart  for  military  pro¬ 
grams. 

Several  factors  contributed  to  GAMC’s  seeking  to  increase  its  use  of  foreign 
suppliers.  First,  growth  markets  for  aircraft  sales  have  largely  been  overseas.  Fig¬ 
ure  1  above  showed  that  even  though  U.S.  defense  aircraft  sales  began  falling 
after  1987,  industry  sales  as  a  whole  continued  to  rise  until  their  1991  peak.  As 
Figure  8  indicates,  however,  this  growth  came  nearly  exclusively  in  overseas 
markets.  More  specifically,  the  growth  was  in  civil  exports.  Military  aerospace 
exports  are  small  compared  with  civil  exports  and  have  been  flat  in  real  terms 
since  1987.  GAMC’s  international  strategic  sourcing  efforts  grew  directly  from 
the  push  into  these  overseas  growth  markets  by  its  commercial  customers. 

Second,  foreign  markets  are  particularly  important  to  GAMC’s  major  com¬ 
mercial  customers.  Prior  to  the  consolidation  with  its  new  owner,  GAMC’s  single 
most  important  customer  accounted  for  the  vast  majority  of  their  commercial 
business.  In  the  five  years  through  the  end  of  1996,  more  than  70  percent  of  that 
customer’s  commercial  sales  were  outside  the  U.S.  Significantly  for  GAMC,  this 
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TABLE  3  U.S.  Civil  Transport  Aircraft  Backlog 


Total 

GAMC’s  Single 

As  of  9/30/96 

Backlog 

Largest  Program 

Number  of  aircraft 

1,447 

X 

Number  that  are  foreign 

741 

More  than  0.8X 

Foreign  as  percent  of  total  value 

62.6 

n.a. 

SOURCE:  AIA  (1994  and  1995). 


foreign  fraction  of  orders  was  above  80  percent  for  its  single  largest  commercial 
program.  This  is  much  higher  than  the  already  high  industry  average.  As  Table  3 
shows,  according  to  the  AIA,  as  of  the  end  of  1996  almost  63  percent  of  the  U.S. 
civil  transport  aircraft  industry’s  unfilled  order  backlog  was  from  foreign  cus¬ 
tomers.  Foreign  sales  will  also  be  critical  to  commercial  success  on  GAMC’s 
newest  program,  the  COM-Z.  The  customer  designed  the  COM-Z  as  a  trans¬ 
pacific  aircraft.  Pacific  Rim  countries  are  obviously  the  key  market. 

Third,  local  content  is  a  major  factor  in  purchasing  decisions  by  GAMC’s 
customers’  customers,  particularly  foreign  government-run  airlines.  Thus, 
GAMC’s  customers’  foreign  marketing  efforts  entail,  in  part,  using  suppliers  in 
key  foreign  markets.  The  pressure  on  GAMC  for  international  sourcing,  some¬ 
times  called  “offsets,”  has  come  entirely  from  the  commercial  side  of  the  busi¬ 
ness. 

All  the  top-tier  airframers  are  aggressively  pushing  foreign  sourcing  as  a 
marketing  tool.  For  example,  an  advertisement  Boeing  ran  in  a  major  interna¬ 
tional  news  magazine.  The  Economist,  in  early  1995  highlights  the  importance  to 
Boeing  of  foreign  sales  and  also  of  overseas  suppliers:  “And  aerospace  firms  in 
nations  around  the  world  help  build  our  jetliners.  Trade  works  both  ways.  The 
more  they  sell  us,  the  more  we  sell  them.”  Indeed,  fully  25  percent  of  the  value  of 
Boeing’s  new  111  is  from  Pacific  Rim  sources,  the  highest  fraction  of  Asia- 
Pacific  components  of  any  previous  widebody  {International  Herald  Tribune, 
February  23,  1994).  Boeing’s  five  major  Japanese  partners  alone  have  a  20  per¬ 
cent  risk  sharing  stake  (Boeing  Company,  1990).  The  European  Airbus  consor¬ 
tium  ran  a  similar  ad  in  the  same  magazine  several  issues  earlier  consisting  of  a 
map  of  the  United  States  showing  the  location  of  all  its  American  suppliers.  For 
similar  local  content  reasons,  the  China  National  Aero-Technology  Import  and 
Export  Corporations  (CATIC)  has  co-produced  about  40  McDonnell  Douglas 
MD-80  jet  transports  in  China  (U.S.  Department  of  Commerce,  1994).  McDonnell 
Douglas  also  recently  let  a  $1  billion  contract  to  Halla  Engineering  and  Heavy 
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Industries  in  Korea  to  supply  wings  for  the  MD-95  {Korean  Economic  Daily, 
November  30,  1994). 

Similarly,  the  fourth  largest  civil  airframer,  Canada’s  Bombardier,  in  1996 
unveiled  its  new  ultra-long-range  corporate  jet,  the  Global  Express,  with  a  mar¬ 
keting  bash  called  “The  Power  of  Global  Vision.”  According  to  Aviation  Week 
and  Space  Technology,  this  was 

a  reference  to  the  international  team  [of  9  partners  across  six  countries]  as¬ 
sembled  by  Bombardier  to  develop  the  Global  Express,  It  was  unveiled  to  the 
accompaniment  of  “a  45-piece  orchestra  [and]  a  1,000-person  choir.”  The  sus¬ 
pense  mounted  with  the  appearance  of  images  of  the  first  aircraft  and  the  cho¬ 
reographed  appearance  of  the  flags  of  Canada,  France,  Germany,  Japan,  the  U.K. 
and  the  U.S.  (Velocci,  1996). 

Fourth,  offshore  suppliers  can  be  a  competitive  alternative  to  U.S.  suppliers. 
As  they  gain  experience,  offshore  suppliers  are  becoming  increasingly  competent 
and  cost  effective  in  meeting  the  exacting  requirements  of  aerospace  subcontract¬ 
ing.  Moreover,  the  mid-1990s  global  slump  in  aerospace  industry  sales  left  ex¬ 
cess  capacity  worldwide,  creating  additional  opportunities  for  attractive  subcon¬ 
tracting  prices. 

EXAMPLE  STRATEGIC  SOURCES:  PACIFIC  RIM  SUPPLIES 

Under  pressure  from  its  largest  customer  to  expand  its  use  of  foreign  suppli¬ 
ers,  in  1986  GAMC  contacted  five  leading  Japanese  aerospace  groups,  seeking 
bids  for  work  on  a  structural  subassembly  GAMC  had  been  doing  in-house  for  its 
major  commercial  customer.  These  assemblies  account  for  approximately  25  per¬ 
cent  of  the  overall  weight  and  15-20  percent  of  the  cost  of  GAMC’s  delivered 
structures.  GAMC  selected  one  Japanese  supplier  and  the  first  delivery  was  set 
for  1987.  The  next  year  GAMC  also  began  using  a  second  Pacific  Rim  source  for 
the  same  assemblies.  When  an  “act  of  God”  disrupted  the  parts  flow  from  one  of 
these  international  suppliers,  GAMC’s  dual-source  arrangements  enabled  it  to 
continue  its  final  assembly  production  without  disruption. 

There  were  up-front  costs  to  GAMC  for  off-loading  this  assembly  to  new 
suppliers.  Because  GAMC  remained  responsible  for  the  final  complete  assembly 
sent  to  its  customer,  and  because  they  had  never  done  business  with  either  Pacific 
Rim  supplier  before,  GAMC  worked  with  them  to  ensure  that  the  subassembly 
continued  to  meet  their  customer’s  expectations.  No  estimates  for  how  much 
GAMC  invested  in  these  efforts  apparently  were  made,  but  GAMC  had  to  trans¬ 
fer  its  technical  know-how  on  manufacturing  procedures  needed  to  meet  the 
customer’s  requirements.  GAMC  engineers  trained  the  suppliers  on,  for  example, 
rivet  installation  requirements,  methods  of  drilling  holes,  shank  allowances,  tol¬ 
erances,  preferred  methods  for  applying  sealant,  and  inspection  and  quality  con¬ 
trol  procedures.  Tips  on  practical  details  were  passed  on,  such  as  air  pressures  for 
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pneumatic  drills  to  ensure  close  tolerances  and  techniques  for  avoiding  air  bubbles 
while  mixing  sealant.  GAMC  supplier  management  personnel  also  worked  to 
enable  the  strategic  source  suppliers  to  take  over  responsibility  for  managing  and 
overseeing  the  lower-tier  parts  and  materials  suppliers  that  had  previously  been 
shipping  directly  to  GAMC  for  the  subassembly. 

The  relationship  with  the  Japanese  subcontractor  has  expanded  since  that 
time.  In  the  mid-1990s,  GAMC  began  off-loading  a  similar  assembly  it  had  also 
been  producing  in-house  for  many  years  for  another  commercial  program  for  the 
same  customer,  this  one  its  largest  single  program. 

Most  recently,  GAMC  entered  into  life-of-product  design  and  manufacturing 
agreements  for  the  COM-Z  program  with  a  second  commercial  customer  and 
with  the  same  Japanese  strategic  source.  This  time,  from  the  beginning  the  strate¬ 
gic  source  has  been  responsible  for  selecting  and  managing  its  lower-tier  parts 
and  materials  suppliers.  Leveraging  GAMC’s  established  relationship  with  this 
Japanese  subcontractor  was  attractive  to  the  second  commercial  customer  be¬ 
cause  Japan  was  a  potentially  large  market  for  the  COM-Z,  its  new  transpacific 
aircraft.  Indeed,  the  international  risk  and  revenue  sharing  team  for  the  COM-Z 
includes  suppliers  throughout  the  United  States,  Europe,  and  several  Pacific  Rim 
countries. 

The  first  foreign  strategic  subcontracting  in  1986  actually  predated  GAMC’s 
formal  “strategic  sourcing”  program.  The  goals  and  approach  of  the  formal  pro¬ 
gram,  however,  are  similar.  One  difference  now,  however,  is  that  instead  of  seek¬ 
ing  bids,  GAMC  develops  a  “target  price”  with  potential  foreign  suppliers.  The 
price  is  based  on  input  costs  in  the  target  country,  combined  with  GAMC’s  esti¬ 
mates  of  its  own  labor  and  equipment  hours  for  manufacturing  the  subassembly 
under  consideration. 

Generally,  GAMC  hopes  to  see  a  lower  unit  cost  than  in-house.  However, 
foreign  sources  have  also  been  selected  for  strategic  reasons  when  there  was  little 
difference  in  costs.  For  example,  in  1994  GAMC  began  moving  two  of  its  large 
commercial  structural  subassemblies  (again  along  with  responsibility  for  over¬ 
sight  of  lower-tier  suppliers)  to  a  European  supplier  even  though  their  costs  were 
similar.  Why?  One  of  their  customer’s  largest  commercial  markets  outside  the 
United  States  was  in  the  supplier’s  home  country. 

Once  a  subcontractor  is  selected,  GAMC  forms  what  it  calls  a  “buy-to-pack- 
age  team.”  In  the  spirit  of  IPPD,  the  team,  headed  by  the  procurement  organiza¬ 
tion,  has  representatives  from  the  various  functional  organizations  as  well  as  from 
the  subcontractor.  The  team  provides  technical  and  managerial  assistance  to  the 
subcontractor  to  ensure  a  successful  transition  of  the  work.  After  the  lean  model 
of  collaborative  supplier  relations,  the  goal  is  to  help  the  supplier  improve  while 
at  the  same  time  passing  down  all  responsibility  for  the  subassembly.  This  in¬ 
cludes  quality  control  and  managing  lower-tier  suppliers  of  parts  and  materials 
(even  those  that  GAMC  previously  may  have  used  on  the  same  part).  One  team 
participant  described  how  GAMC  works  with  the  subcontractor: 
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We  do  have  them  participate  on  the  team.  We  ask  them  to  send  an  engineering 
crew  on  the  front  end  to  evaluate  it  completely,  the  tooling,  the  engineering  data, 
all  that...  We  bring  them  in,  we  give  them  everything  and  anything  they  want  to 
look  at;  engineering  data,  we  give  them  access  to  our  shop  floor.  We  have  some 
controls.  It  does  get  a  little  anxious  [on  our  shop  floor]  when  people  know  that 
there  is  a  possibility  that  they’ll  lose  that  assembly  and  then  they’ll  lose  their  job. 

So  we  need  to  be  attuned  to  what  is  going  on  on  the  shop  floor  and  have  to  be 
very  sensitive  to  it. 

Our  objective  is  to  reduce  [the  subcontractor’s]  first  unit  [costs].  We  want  the 
hours  to  be  down,  so  that  when  they  start  learning  they  recover  a  lot  quicker. 
Everything  we  try  to  do  is  let  them  know  how  we  did  it,  let  them  know  where  we 
think  they  can  improve,  and  help  them  along  in  that  matter. 

We  do  a  lot  of  program  reviews,  make  sure  they  are  following  guidelines,  meet¬ 
ing  their  milestones,  and  so  on.  We  do  a  lot  of  on-site  support.  Not  only  short 
visits,  but  we  may  have  resident  people  at  the  subcontractor  s  facility.  We  do 
things  like  facilities  evaluation.  If  they  are  taking  on  a  new  job  and  they  are 
somewhat  puzzled  about  the  floor  space,  we  help  them  out  and  tell  them  what 
the  floor  space  it  is  occupying  in  our  facility. 

It’s  all  a  process  of  functional  organization  support,  and  ultimately  of  subcon¬ 
tract  management.  Once  the  subcontract  is  in  place  the  procurement  organiza¬ 
tion  manages  that  subcontract  to  ensure  that  we  get  quality  and  delivery  on  time, 
on  schedule. 

The  assistance  also  sometimes  includes  training  in  program  management  tech¬ 
niques  such  as  total  quality  management,  statistical  process  control,  or  integrated 
product  teaming.  In  addition,  because  the  sources  have  been  selected  to  support 
the  company’s  customers,  the  customers  may  also  be  involved  in  developing  the 
supplier: 

We  work  very  closely  with  our  customers  in  the  development  of  that  subcontrac¬ 
tor,  because  they  in  turn  may  be  trying  to  develop  that  same  subcontractor.  So 
we  work  together  to  be  sure  we  don’t  duplicate  things.  One  example  is  where 
[our  customer]  provided  composite  training  to  a  small  company.  They  left  [the 
customer’s]  facility,  came  here  and  received  program  management  training  from 
us.  So,  we  work  very  closely  with  our  customers  in  that  respect. 

In  short,  considerable  effort  and  cost  goes  into  supplier  development  in  support  of 
GAMC’s  international  strategic  sourcing.  All  of  this  effort  is  geared  toward  com¬ 
mercial  programs.  Although  there  may  be  future  connections  to  military  work, 
the  more  general  dual-use  approach  of  the  company  has  not  yet  applied  to  inter¬ 
national  strategic  sourcing.  Indeed,  the  government’s  preference  is  clearly  for  a 
“buy  American”  strategy,  driven  by  the  politics  of  defense  spending  and  by  secu¬ 
rity  concerns  about  the  industrial  base  and  guaranteed  access.  Although  offset 
agreements  for  foreign  content  are  common  when  U.S.  military  products  are  sold 
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overseas^,  this  has  not  affected  GAMC  because  its  primary  military  programs  are 
not  sold  internationally.  The  closest  analogy  on  the  defense  side  of  the  business 
would  be  suppliers  chosen  because  of  their  location  in  particular  states  or  con¬ 
gressional  districts.  But  GAMC  has  no  “political  sourcing”  supplier  development 
program,  and  managers  were,  understandably,  reluctant  to  discuss  how  important 
such  issues  are  in  supplier  selection  or  any  specific  examples. 

NEW  ROLES  AND  RESPONSIBILITIES  IN 
SUPPLIER  CHAIN  MANAGEMENT 

The  movement  at  GAMC  toward  strategic  sourcing,  and  more  generally  to¬ 
ward  the  IPPD  philosophy  in  working  with  suppliers,  has  changed  the  nature  of 
supplier  management  and  materiel  and  procurement  operations  at  the  company. 
The  teaming  approach  is  similar  to  that  pioneered  by  Toyota  in  the  automobile 
industry.  Indeed,  GAMC  managers  are  explicit  in  saying  that  much  of  their  orga¬ 
nizational  philosophy  comes  from  their  understanding  of  research  on  the  Toyota 
system.  As  seen  in  each  of  the  strategic  sourcing  examples  above,  GAMC  is 
applying  the  approach  not  only  internally  but  also  externally  in  its  interactions 
with  its  customers  and  suppliers,  both  domestic  and  international. 

The  changes  stem  mainly  from  GAMC’s  response  to  the  globalization  of 
markets  and  industrywide  contraction  since  1991.  Increased  competition  for  new 
contracts  led  to  a  re-evaluation  of  GAMC’s  market  niche  and  core  manufacturing 
competencies.  Corporate  strategy  shifted  from  seeing  GAMC  as  a  subcontractor 
to  envisioning  GAMC  as  teaming  with  final  assemblers,  designing,  manufactur¬ 
ing,  and  integrating  complete  substructures,  and  at  the  same  time  teaming  with 
lower-tier  suppliers.  As  one  manager  put  it: 

What  we  hope  to  do  is,  gradually,  build  the  large  structures,  and  have  support 
partners  who  are  feeding  us  good  sized  subassembly,  where  we  do  the  integra¬ 
tion  here,  and  possibly  go  one  step  further  and  maybe  put  some  systems  in  the 
product,  and  then  ship  it  to  our  customer.  So  we  want  to  take  the  next  step  up 
from  being  a  major  subcontractor  to  be  more  of  a  support  partner  [for  the  final 
assemblers]. 

GAMC’s  ongoing  internal  evaluation  of  its  core  competencies  guides  deci¬ 
sions  about  which  products  and  processes  to  subcontract  out  and  which  to  retain 
in  house.  GAMC  has  developed  a  systematic  process  for  determining  what  it’s 
strategically  important  core  processes  are.  Cross-functional  teams  develop  “ac¬ 
tivity  maps”  to  benchmark  GAMC’s  capabilities  in  each  area  relative  to  competi¬ 
tors  and  potential  suppliers.  The  goal  is  to  identify  processes  and  products  for 


^For  example,  the  F- 16  is  co-produced  in,  among  other  countries,  Korea  by  a  group  led  by  Samsung, 
and  36  British  companies  are  building  parts  of  the  C-130J,  in  large  part  because  it  is  in  competition 
with  the  planned  European  F.L.A.  airlifter  for  purchases  by  the  British  military  (The  Weekly  of  Busi¬ 
ness  Aviation^  February  27,  1995). 
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FIGURE  9  Tiering  and  teaming  in  supplier  management.  Source:  Nishiguchi  (1994). 


which  GAMC  no  longer  has  the  volumes  to  justify  maintaining  in-house  capabili¬ 
ties,  or  where  GAMC  is  not  cost  competitive. 

At  the  same  time  GAMC  has  moved  to  reduce  the  number  of  suppliers  it  has 
to  manage  and,  following  a  “tiering”  strategy,  it  has  begun  gradually  pushing 
down  to  suppliers  the  responsibility  for  managing  lower-tier  suppliers  of  compo¬ 
nents  and  raw  materials.  We  have  seen  examples  already  in  the  context  of  strate¬ 
gic  sourcing.  When  the  process  is  complete,  suppliers  inherit  responsibility  for 
managing  all  the  component  and  raw  materials  in  the  offloaded  subassemblies. 

The  strategy  also  means  developing  longer-term  collaborative  “teaming”  re¬ 
lations  with  suppliers  which  GAMC  believes  are  capable  of  taking  on  larger  re¬ 
sponsibilities,  and  helping  the  company  be  both  cost  competitive  and  strategi¬ 
cally  placed  for  future  contracts.  A  subcontract  manager  described  the  concept: 

When  we  pick  a  supplier,  we  don’t  want  to  pick  a  supplier  and  just  give  him  one 
component,  and  that’s  all  he’s  going  to  provide  us  for  the  balance  of  our  rela¬ 
tionship.  We  want  somebody  that  we  can  develop,  work  with,  so  that  when  we 
pursue  new  programs  we  know  they  have  the  capability. ...  So  that  if  we  pursue 
another  contract  with  our  customers,  and  it  involves  a  similar  structure,  then  we 
can  invite  them  to  participate  with  us _ We  don’t  have  to  start  from  scratch. 

Figure  9  is  a  representation  of  this  combination  of  “tiering”  and  “teaming,” 
toward  which  GAMC  is  moving  with  both  its  customers  and  suppliers.  As  indi¬ 
cated  above,  GAMC’s  new  COM-Z  program  is  modeled  on  this  tiering  and  team¬ 
ing  approach.  The  approach  is  also  central  to  Japanese  and  (some)  European  au¬ 
tomobile  subcontracting  networks  (Nishiguchi,  1994). 

But  the  transition  in  the  U.S.  aircraft  industry  will  take  many  years,  in  light 
of  the  long  product  life  cycles.  For  example,  GAMC  has  been  supplying  struc¬ 
tures  on  one  program  since  the  1960s.  As  a  result,  GAMC  supplier  relations  look 
more  like  the  “before”  diagram  than  the  “after.”  The  process  has  really  just 
begun. 

The  activities  described  above  illustrate  a  trend  among  airframers  to  move 
certain  of  their  assembly  and  integration  functions  downstream  to  their  major 


DUAL-USE  SUPPLIER  MANAGEMENT  AND  INTERNATIONAL  SOURCING 


191 


subcontractors.  Undertaken  by  the  airframers  to  achieve  cost  saving,  streamlin¬ 
ing,  and  marketing  goals,  this  trend  gives  subcontractors  like  GAMC  positive 
benefits  in  the  form  of  revenue  sharing  and  hands-on  experience  in  design  and 
development  teaming.  At  the  same  time,  the  trend  imposes  more  responsibilities 
and  risks  as  well.  As  we’ve  seen,  one  effect  has  been  to  increase  the  subcontrac¬ 
tors’  roles  and  responsibilities  in  supplier  chain  management.  GAMC  is  expected, 
in  the  tiering  structure,  to  fully  manage  and  coordinate  the  next-tier  suppliers.  In 
response,  GAMC  has  taken  on  new  roles,  adding  a  supplier  certification  and  rat¬ 
ing  system,  with  a  preferred  supplier  program.  It  added  a  “supplier  process  man¬ 
agement”  group  for  providing  technical  assistance  to  suppliers.  It  added  the  stra¬ 
tegic  sourcing  group  discussed  above  for  developing  international  sources  as 
offsets  in  support  of  customer  marketing  efforts.  Moreover,  because  GAMC  inte¬ 
grated  its  supplier  system  across  all  programs,  these  supplier-related  efforts  are 
complicated  by  the  fact  that  each  customer  has  its  own  set  of  requirements  and 
preferences,  its  own  supplier  rating  and  certification  systems,  and  its  own  set  of 
approved  and  preferred  suppliers.  As  a  supplier  also  responsible  for  an  extensive 
supplier  network  of  its  own,  GAMC’s  materiel  and  supplier  management  opera¬ 
tions  took  on  increased  and  changing  responsibilities  from  two  directions. 

The  result  was  that  the  whole  set  of  “buying”  activities  at  GAMC  moved 
much  further  toward  oversight  and  management  roles  and  away  from  the  pro¬ 
curement  tradition  of  price  negotiation  and  contracting.  Negotiation  and  contract¬ 
ing  activities  continued,  of  course,  but  pricing  was  complicated  by  “best  value” 
supplier  selection  and  “target  pricing.”  More  important,  in  the  IPPD  approach, 
materiel  and  supplier  management  personnel  take  on  additional  responsibilities 
such  as  liaison  and  coordination  activities  between  suppliers  and  internal  func¬ 
tional  groups  working  with  suppliers  on  process  and  product  improvement  activi¬ 
ties.  GAMC  materiel  and  supplier  management  personnel  also  oversaw  and  coor¬ 
dinated  teaching,  monitoring,  and  evaluating  suppliers,  and  as  the  quote  above 
suggests,  even  managed  in-house  morale  and  union  tensions  as  the  company 
moved  to  outsource  internationally. 

These  added  responsibilities  also  require  an  expanded  set  of  skills  in  the 
materiel  functions.  For  example,  the  strategic  sourcing  initiative  meant  finding 
people  with  international  experience  and  an  understanding  of  managing  the  risks 
of  international  markets,  as  well  as  of  business  practices  and  cultures  in  the  Far 
East  and  elsewhere.  Several  people  at  GAMC  have  “China”  in  their  titles.  Nego¬ 
tiation  and  supplier  selection  by  buyers  no  longer  is  simply  a  matter  of  finding  the 
best  price.  Rather  it  often  requires  sound  technical  judgment  and  an  understand¬ 
ing  of  how  the  supplier  will  fit  within  GAMC’s  internal  functional  activities. 
Different  organizational  and  people  skills  are  needed,  too,  because  GAMC  buy¬ 
ers  participate  in  cross-functional  teams.  This  means  communicating  with  engi¬ 
neers  and  designers  and  human  resource  people,  and  sharing  responsibility  for 
the  team’s  performance. 

The  changes  have  also  increased  the  need  for  expertise  and  resources  in  in- 


192 


TRENDS  AND  CHALLENGES  IN  AEROSPACE  OFFSETS 


12000 

•£  10000 
0) 

I  8000 

_o 

I  6000 

f  4000 
H 

2000 

0 


1989  1991  1993  1995 


■o  o 

§>  O 

^  i 

liJ  .55 

c  B 

8  I 
Is 


Year 


FIGURE  10  Employment  at  GAMC  and  material  functions  as  percent  of  total. 


formation  management.  GAMC’s  supplier  rating  and  certification  systems  must 
efficiently  gather,  process,  and  organize  performance  metrics  such  as  on-time 
deliveries,  defect  rates,  statistical  process  control  data,  and  supplier  financial  in¬ 
formation  and  make  it  available  in  a  timely  way  to  the  appropriate  decision  mak¬ 
ers.  Outsourcing  “make-buy”  decisions  cannot  be  made  without  good  internal 
cost  accounting  information.  In  the  cooperative  supplier  relations  model,  ad¬ 
vanced  scheduling  information  is  gathered  from  GAMC’s  functional  organiza¬ 
tions  and  program  teams  and  then  processed  and  made  available  to  suppliers  for 
planning  purposes. 

As  a  result,  personnel  engaged  in  materiel  functions  at  GAMC  as  a  fraction 
of  overall  employment  increased  between  1989  and  1995.  As  Figure  10  shows, 
although  the  approximately  400  people  performing  material  functions  at  GAMC 
before  consolidation  with  its  new  owners  (including  subcontract  management, 
supplier  development  and  technical  support,  inventory  control,  purchasing,  ad¬ 
ministration,  procurement  quality,  receiving,  warehousing,  shipping,  and  off-site 
personnel)  was  much  reduced  from  685  in  1989,  employment  in  these  functions 
fell  less  precipitously  than  overall  employment. 

RISKS  FROM  INTERNATIONAL  COMPETITION 

The  combination  of  the  increased  importance  of  foreign  commercial  markets 
compared  with  U.S.  commercial  and  defense  markets,  and  the  implementation  of 
collaborative  supplier  relationships,  poses  an  additional  significant  dilemma  for 
the  major  structural  subcontractors  like  GAMC,  and  perhaps  for  all  suppliers  in 
the  U.S.  aircraft  industry.  If  GAMC  is  representative,  the  combination  of  market 
globalization  and  lean  supplier  development  strategies  implies  that  the  major  sub¬ 
contractors  outsource  to  the  strongest  foreign  firms,  particularly  in  the  Pacific 
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Rim,  and  work  with  those  foreign  firms  to  improve  them.  Are  the  major  U.S. 
subcontractors  like  GAMC,  through  their  technology  sharing  and  supplier  devel¬ 
opment  practices,  helping  to  create  their  own  overseas  competitors? 

For  example,  one  of  GAMC’s  customer’s  newest  commercial  programs  in¬ 
cludes  one  of  GAMC’s  original  Pacific  Rim  strategic  sources  but  not  GAMC, 
despite  the  company’s  long  history  with  that  customer.  It  is  obviously  impossible 
to  determine  the  extent  to  which  GAMC’s  supplier  development  efforts  contrib¬ 
uted  to  that  customer’s  sourcing  decisions.  GAMC’s  absence  is,  in  part,  explained 
by  differences  in  technology.  Their  customer  developed  proprietary  manufactur¬ 
ing  processes  for  use  on  the  new  program.  Although  GAMC  possessed  similar 
capabilities,  their  customer  elected  to  use  this  new  technology  rather  than  sub¬ 
contract  that  portion  of  work  to  other  suppliers.  Whatever  the  reason,  GAMC’s 
Pacific  Rim  strategic  source  has  work  on  the  customer’s  new  program  and  GAMC 
does  not.  Ironically,  GAMC  was  instrumental  in  introducing  the  Pacific  Rim  sup¬ 
plier  to  its  commercial  customer  in  the  first  place. 

Similarly,  another  of  GAMC’s  strategic  source  Pacific  Rim  suppliers  has  a 
widely  reported  and  very  clear  strategy  across  all  its  businesses,  from  chemicals 
to  electronics  to  automobiles  to  aircraft:  “acquire  technology  abroad,  then  go 
independent.”  It  acquired  robotics  technology  by  jointly  producing  with  other 
equipment  manufacturers  and  now  makes  its  own.  It  licenses  automobile  technol¬ 
ogy,  but  plans  to  go  alone  by  2005.  It  bought  leading  electro-optical  technology 
firms  in  Europe  and  the  Pacific  Rim.  It  is  now  aggressively  pursuing  teaming 
with  international  partners  in  order  to  use  its  experience  as  a  second-  and  third- 
tier  aerospace  supplier  to  eventually  compete  directly  with  the  major  airframers, 
the  top  design  and  final  assembly  tier  of  the  aircraft  industry. 

GAMC  managers  report  that,  in  their  efforts  to  find  foreign  sources,  few 
suppliers  they  approached  wanted  to  do  detail  fabrication  of  parts.  Rather,  the 
foreign  firms  wanted  to  integrate  and  produce  more  complex  subassemblies. 
GAMC’s  experience  is  consistent  with  the  findings  of  a  U.S.  General  Accounting 
Office  (GAO)  report  in  1994  that  China,  Japan,  Indonesia,  and  Taiwan  are  all 
intent  on  developing  their  own  aerospace  industries  (U.S,  General  Accounting 
Office,  1994).  According  to  the  GAO,  all  are  importing  product  and  process  tech¬ 
nologies  and  have  strong  links  between  military  and  commercial  projects.  And 
their  progress  has  been  steady.  For  example,  in  the  1960s  Korean  firms  did  light 
repair  and  aircraft  maintenance.  In  the  1970s  they  moved  up  to  depot  mainte¬ 
nance  and  contract  assembly.  In  the  1980s  they  manufactured  aircraft  parts  lo¬ 
cally  and  did  increasingly  complex  assemblies.  In  the  1990s  they  have  self-devel- 
oped  a  small  jet  aircraft  (50  seat)  and  have  moved  to  do  co-production  of  the 
F-16.  Future  plans  call  for  developing  a  100  seat  jet  aircraft. 

CONCLUSIONS 

Case  studies,  by  nature,  do  not  offer  statistically  useful  hypothesis  tests  and 
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TABLE  4  Performance  Improvements  Reported  by  GAMC 


1 .  Overall  cycle  time  to  customer  delivery: 

•  17  percent  reduction  on  commercial  programs 

•  14  percent  reduction  on  a  military  program 

2.  Product  cost: 

•  cost  per  pound  improvement  on  all  programs 

3.  Rework,  repair,  and  fabrication  costs: 

•  40  percent  reduction  per  standard  hour 

4.  First  time  quality: 

•  89  percent  of  first  article  inspections  on  new  program  passed 

•  second  upper  skin  structure  on  new  program  was  defect  free 

•  first  fully  integrated  structure  mated  in  two  hours  versus  three  days  original  job  allocation 

5.  Customers’  perception: 

•  award  for  excellence 

•  supplier  of  the  year 

•  preferred  supplier  (top  two  percent) 

•  outstanding  quality  recognition  on  a  military  program 


cannot  control  for  any  other  possible  explanatory  events.  Nevertheless,  with  its 
emphasis  on  the  whole  lean  paradigm,  GAMC  does  provide  the  opportunity  to 
begin  to  explore  the  hypothesis  that  the  methods  derived  from  studying  the  auto¬ 
mobile  industry  will  also  pay  off  in  the  aircraft  industry.  Because  the  central 
focus  of  this  case  has  been  limited  to  supplier  management  and  international 
sourcing,  it  has  not  explored  the  broader  lean  paradigm  at  GAMC.  In  particular,  a 
closer  and  independent  investigation  of  manufacturing  practices  and  costs  would 
be  needed  to  confirm  the  performance  metrics  listed  in  Table  4,  which  shows 
GAMC’s  self-reported  improvements  on  its  major  programs.  The  company,  at 
least,  believes  it  has  seen  significant  results  from  the  whole  package  of  changes 
undertaken  in  pursuit  of  lean  manufacturing  practices. 

More  specific  to  supplier  management,  the  lean  paradigm  derived  from  re¬ 
search  on  the  automobile  industry  suggests  several  practices.  As  we  have  seen, 
GAMC  embraced  and  implemented  many  of  them,  including  increased 
outsourcing  of  non-core  manufacturing  activities;  teaming  with  suppliers  and  cus¬ 
tomers  in  design  and  development;  working  with  suppliers  to  improve  their  tech¬ 
nical  and  managerial  capabilities;  enhancing  information  flows  and  technical  ex- 
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change  with  suppliers  to  improve  joint  problem  solving;  and  reducing  the  number 

of  suppliers  through  working  only  with  the  best  ones. 

These  trends  increased  the  roles,  responsibilities  and  costs  (as  a  fraction  of 
overhead)  of  GAMC’s  materiel  functions.  They  also  began  to  strain  the  inte¬ 
grated  dual-use  approach  to  supplier  management.  However,  the  dual-use  ap¬ 
proach  will  likely  remain  a  viable  alternative  to  separate  program  or  divisional 
supplier  management.  The  advantages,  outlined  above,  of  the  dual-use  approach 
appeared  to  outweigh  the  problems.  GAMC  continued  to  use  a  single  MilQ-ap- 
proved  procurement  system  for  both  military  and  commercial  programs  with  very 
few  deviations  for  commercial  reasons.  Moreover,  duplication  of  materiel  func¬ 
tions  is  not  likely  to  be  attractive  in  the  future,  either,  in  an  era  of  intense  com¬ 
mercial  competition  and  significantly  reduced  levels  defense  spending.  So  too, 
the  Pentagon  has  increased  its  preference  for  “commercial  practice”  both  in  manu¬ 
facturing  and  contracting. 

However,  if  GAMC  is  representative  of  the  broader  supplier  base,  the  upper 
supplier  tiers  of  the  U.S.  aircraft  industry  are  getting  squeezed  between,  on  one 
hand,  the  push  toward  lean  practices,  which  increase  supplier  responsibilities  and 
risk,  and,  on  the  other  hand,  the  global  sourcing  and  offset  initiatives  of  top-tier 
companies.  GAMC  has  no  real  choice  but  to  do  everything  it  can  to  meet  its 
customers’  needs.  GAMC’s  customers  may  have  no  real  choice  but  to  do  every¬ 
thing  they  can  to  increase  their  foreign  sales.  The  commercial  side  of  GAMC’s 
customer  base  may  indeed  do  very  well  by  increasing  the  pressure  for  foreign 
sources.  Yet  even  at  the  top  tier  there  is  risk  together  with  the  potential  returns  in 
combining  foreign  offsets  with  the  strongly  developmental  practices  suggested 
by  lean  mantras  of  collaborative  supplier  management.  It  is  clear  that  with  the 
experience  gained  from  ever-increasing  responsibility  in  the  aircraft  supply  chain, 
Pacific  Rim  competition  is  on  the  horizon  not  only  for  GAMC-like  first  supplier 
tier  assembly  work,  but  also  for  entire  100-seat  transport  aircraft.  The  Pentagon, 
too,  must  be  concerned  today  about  the  effects  of  this  offset-lean  squeeze  on  the 
health  of  the  U.S.  aircraft  industrial  base.  The  squeeze  may  end  up  suffocating  the 
vital  middle  tiers. 
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The  Role  of  the  United  States 
Government  in  Setting  Offset  Policy 
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INTRODUCTION 

Many  countries  force  U.S.  aerospace  companies  to  transfer  high-skilled  jobs 
and  valuable  technology  to  them  in  return  for  the  purchase  of  U.S.  aerospace 
products.  In  order  to  gain  market  access  in  countries  with  “direct”  offset  require¬ 
ments,  U.S.  based  contractors  compensate  these  countries  in  some  form  “directly 
related  to  the  system  being  exported”.^  For  example,  in  return  for  purchasing  jet 
fighters  or  commercial  airplanes,  U.S.  contractors  agree  to  produce  part  of  the  jet 
fighter  or  the  commercial  airplane  in  the  purchaser’s  country.  In  addition  to 
direct  offset  requirements,  countries  are  increasingly  requiring  U.S.  contractors 
to  satisfy  “indirect”  offset  requirements  that  include  compensation  in  forms  that 
are  “unrelated  to  the  exported  item”.^  Under  this  scheme,  for  example,  instead 
of  forcing  a  transfer  of  defense  production,  U.S.  contractors  would  rely  on  the 
commercial  aerospace  industry  to  satisfy  military  offsets.  In  some  cases,  non¬ 
aerospace  industry  products,  are  also  relied  on  to  satisfy  offset  arrangements. 

Although  offset  arrangements  are  traditionally  linked  with  a  country’s  trade 
practices,  similar  arrangements  are  becoming  more  common  through  voluntary 
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agreements  reached  between  private  parties.  These  “offset-like”  arrangements 
may  include  a  direct  or  indirect  type  of  offset  arrangement.  While  for  policy 
purposes,  a  distinction  as  to  what  kind  of  offset  is  involved  may  be  important,  for 
workers  who  face  their  negative  effects,  distinctions  are  of  little  relevance.  For 
purposes  of  discussion  in  this  paper,  the  term  “offsets”  is  used  broadly,  to  include 
both  direct  and  indirect  offsets  and  offset-like  arrangements  “voluntarily”  agreed 
to  by  private  parties. 

While  these  sophisticated  offset  policies  and  marketing  schemes  are  increas¬ 
ingly  utilized  by  other  nations  to  promote  the  development  of  foreign  aerospace 
industries,  the  United  States  demonstrates  little  interest  in  developing  a  compre¬ 
hensive  policy  of  its  own.  But  the  U.S.  government  can  no  longer  afford  to  leave 
the  world  of  offsets  to  the  actions  of  other  nations  and  private  parties.  The  stakes 
are  too  high.  Offset  arrangements  in  the  defense  and  commercial  aerospace  in¬ 
dustry  result  in  the  loss  of  U.S.  jobs  and  technology  to  other  countries.  In  some 
cases,  they  can  pose  a  threat  to  our  national  security. 

Consequently,  government  must  play  a  strong  role  in  developing  policies 
that  address  the  rapid  acceleration  of  offsets  in  the  aerospace  industry  and  their 
negative  effects  on  U.S.  aerospace  workers.  In  addition  to  the  projected  loss  of 
thousands  of  jobs,  over  time  the  effects  of  these  arrangements  could  result  in  the 
decline  of  the  U.S.  aerospace  industry,  one  of  our  greatest  remaining  export 
industries.  This  paper  examines  why  the  federal  government  must  take  a  leader¬ 
ship  position  in  setting  offset  policy  in  the  U.S.  aerospace  industry  by  reviewing 
the  health  of  the  aerospace  industry  from  the  view  of  the  aerospace  worker;  the 
increasing  threat  offsets  pose  to  aerospace  workers  and  the  national  interest;  the 
serious  lack  of  current  and  accessible  information  on  offsets,  the  need  for  coordi¬ 
nation  of  offset  policy  within  government,  and  the  need  for  coordination  of  offset 
policy  between  the  numerous  private  parties  that  are  involved  either  directly  or 
indirectly  with  offsets. 


THE  PROBLEM 

The  U.S.  Aerospace  Industry  Worker  Faces  a  Gloomy  Future 

The  impact  that  offsets  have  on  the  U.S.  work  force  receives  little  attention 
from  public  policy  makers.  Periodically  various  labor  statistics  are  quoted  in 
articles  about  offsets.  However,  few  people  have  focused  on  the  effects  that 
offsets  are  having,  and  will  increasingly  have,  on  the  lives  of  real  workers,  their 
families,  and  the  communities  where  they  reside.  The  condition  of  these  workers 
is  espeeially  important  for  a  number  of  reasons. 

First,  U.S.  aerospace  workers  are  in  large  part  responsible  for  building  the 
U.S.  aerospace  and  defense  industries  and  for  making  them  the  leaders  that  they 
are  in  the  world  today.  U.S.  aerospace  workers  are  loyal  and  proud  of  the  compa¬ 
nies  they  work  for  and  the  communities  that  they  live  in.  They  share  common 
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desires  to  have  secure  employment,  earn  reasonable  wages,  and  receive  decent 
benefits.  They  also  want  to  work  in  a  safe  and  healthy  environment  and  spend 
quality  time  with  their  families.  We  owe  our  allegiance  to  them,  just  as  they  have 
given  their  allegiance  to  us. 

In  addition,  preserving  and  expanding  decent  jobs  in  the  aerospace  industry 
makes  good  economic  sense.  These  jobs  are  generally  high-skilled,  high-wage 
jobs.  Consequently,  the  Clinton  Administration  has  recognized  their  importance 
in  today’s  economy.  In  his  opening  remarks  to  a  National  Research  Council  work¬ 
shop  on  offsets,  Gene  Sperling,  Director,  White  House  National  Economic  Coun¬ 
cil,  “stressed  that  the  goal  of  the  Administration  is  to  develop  the  best  policy  to 
create  high-wage  jobs  for  American  workers  . . .  Job  retention  and  job  growth  in 
the  aerospace  industry  is  important  to  achieving  the  overall  goal  of  a  more  secure 
and  higher-paid  workforce.”"^  Although  the  Administration’s  goal  is  highly  laud¬ 
able,  much  work  needs  to  be  done  in  order  to  ensure  that  it  is  achieved. 


Employment  Prospects  and  Income  Effects 

Employment  prospects  for  U.S.  aerospace  workers  are  troubling.  One  esti¬ 
mate  concludes  that  between  1990  and  1994,  the  U.S.  lost  roughly  500,000  jobs 
in  the  U.S.  aerospace  industry  and  roughly  1  million  other  jobs  which  are  “depen¬ 
dent”  on  the  U.S.  aerospace  industry.^  This  represents  a  staggering  decline  of 
almost  40%  of  U.S.  aerospace  employment  for  the  five  year  period.  For  aero¬ 
space  workers  who  have  lost  their  jobs  and  for  those  who  risk  losing  their  jobs  in 
the  coming  years,  the  decline  in  employment  is  painful. 

The  International  Association  of  Machinists  and  Aerospace  Workers,  (lAM) 
the  labor  organization  which  represents  the  largest  number  of  workers  in  the  aero¬ 
space  industry,  conducted  a  1996  survey  of  its  members  who  had  lost  their  jobs 
in  the  aerospace  industry.^  The  survey  involved  displaced  workers  from  two  large 
aerospace  and  defense  companies,  Lockheed-Martin  in  Marietta,  Georgia  and  the 
Boeing  Company  in  Seattle,  Washington.  The  results  indicated  that  at  the  time  of 
the  survey  only  a  small  group  of  aerospace  workers  who  were  laid  off  remained 
employed  in  the  aerospace  industry  (16.8  percent).^  The  average  displaced  aero¬ 
space  worker  reported  earning  nearly  $3  less  per  hour  than  they  earned  in  their 


'^Summary  of  Comments  of  Gene  Sperling,  Director,  White  House  National  Economic  Council, 
Policy  Issues  in  Aerospace  Offsets:  Report  of  a  Workshop  (hereinafter  referred  to  as  ‘‘^Workshop*’’)^ 
National  Academy  Press,  Washington,  D.C.,  1997,  p.  1. 

^Randy  Barber  and  Robert  E.  Scott,  Jobs  on  the  Wing:  Trading  Away  the  Future  of  the  U.S.  Aero- 
space  Industry,  Economics  Policy  Institute,  Washington,  D.C.  1995,  p.  1. 

^lAM  Strategic  Resources  Department,  lAM  Survey  of  Displaced  Aerospace  Workers,  November 
1996, 

Vbid.,  p.  2. 
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previous  aerospace  job.^  Nearly  half  of  the  respondents  to  the  survey  indicated 
that  they  were  earning  less  than  75  percent  of  their  previously  hourly  rate.^ 

Not  surprisingly,  this  dramatic  decline  in  income  has  had  a  substantial  im¬ 
pact  on  workers’  families.  In  some  cases,  it  has  significantly  changed  the  family 
structure.  An  increasing  proportion  of  the  spouses  of  respondents  were  forced  to 
find  employment.  Approximately  one-third  of  spouses  who  were  not  working 
prior  to  the  layoff  were  working  at  the  time  of  the  survey. 

In  addition  to  their  drastic  reductions  in  income,  displaced  workers  also  lost 
valuable  benefits.  For  example,  roughly  75  percent  of  respondents  lost  health 
insurance  coverage  when  they  were  laid  off.^  ^  The  majority  of  respondents  indi¬ 
cated  that  when  they  finally  obtained  new  employment,  their  health  care  cover¬ 
age  was  worse,  or  much  worse  than  the  coverage  they  previously  had.*^  Even 
more  troubling  was  the  finding  that  laid-off  workers  suffered  from  an  increasing 
number  of  physical  ailments.  A  growing  number  suffered  from  increases  in  high 
blood  pressure,  heart  problems,  digestive  tract  problems,  and  sleep  disorders. 

The  trauma  of  suffering  a  loss  of  job,  particularly  in  a  high-skilled,  high- 
wage  industry  like  aerospace  was  poignantly  conveyed  by  the  words  of  lAM 
members  who  were  laid  off.  One  respondent  in  the  lAM  survey  reported,  “[Ajfter 
being  laid  off,  my  self-worth  has  gone  to  zero.  Our  financial  outlook  is  bleak. 
It’s  very  hard  to  make  ends  meet,  even  with  two  working,” Another  member 
explained,  “The  thing  that  was  so  bad,  was  [losing]  the  hope  of  having  the  chance 
of  gaining  anything  for  old  age  . .  . 

Indeed,  opportunities  for  decent  employment  in  the  U.S.  aerospace  industry 
are  gloomy.  Researchers  predict  that  approximately  250,000  jobs  are  in  jeop¬ 
ardy  in  the  aerospace  and  related  industries  by  the  year  2000,  and  almost  500,000 
jobs  at  risk  by  2013.^^  “Direct  jobs  lost  in  2013  would  represent  25.6  percent  of 
the  total  jobs  in  aircraft  production  in  1995.”^'^ 


The  Impact  of  the  Asian  Crisis 

That  some  aerospace  companies  are  currently  hiring  high-skilled  workers 
does  not  lessen  the  impact  that  offsets  are  having  and  will  increasingly  have  on 


^Ibid, 

^Ibid. 

^^Ibid, 

^  ^Ibid, 

^Hbid. 

^^Ibid. 

^^Ibid,,  p.  3. 

^^Ibid. 

*^Barber  and  Scott,  Jobs  on  the  Wing,  p.  2. 

‘■^Scott,  “The  Effects  of  Offsets,  Outsourcing,  and  Foreign  Competition  on  Output  and  Employ¬ 
ment  in  the  U.S.  Aerospace  Industry,”  presented  to  National  Research  Council  Symposium  on  Trends 
and  Challenges  in  Aerospace  Offsets,  January  14,  1998. 
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the  U.S.  aerospace  worker.  The  recent  hiring  frenzy  in  the  commercial  aerospace 
industry  is  taking  place  in  the  midst  of  a  booming  economy.  What  will  happen 
when  the  economy  takes  a  downturn?  Moreover,  the  number  of  aerospace  work¬ 
ers  that  have  recently  been  hired  does  not  even  begin  to  make  up  for  the  massive 
job  losses  that  have  occurred  over  the  last  several  years.  Nor  will  these  recent 
hirings  be  able  to  minimize  the  negative  impact  that  offsets  will  have  on  the  U.S. 
workforce  in  the  future.  In  addition,  claims  that  there  are  not  enough  aerospace 
workers  to  fill  current  job  demands  may  be,  in  part,  due  to  decisions  by  former 
aerospace  workers  laid  off  prior  to  the  boom  to  seek  employment  in  more  stable 
industries.  Lastly,  what  will  happen  in  the  aerospace  industry  if  the  ripple  effect 
from  the  Asian  financial  crisis  turn  into  a  Tsunami?  Sub-tier  producers  and  their 
employees  in  the  U.S.  may  especially  feel  the  brunt,  as  prime  contractors  face 
cancellations  and  manufacturing  costs  drop  even  lower  in  Asian  countries,  mak¬ 
ing  bids  for  remaining  work  even  more  competitive. 

The  increasing  reliance  on  offsets  is  one  factor  that  is  contributing  to  the 
gloomy  picture  of  aerospace  employment  in  this  country.  While  no  one  would 
argue  that  the  huge  layoffs  that  have  occurred  in  the  U.S.  aerospace  industry  were 
caused  solely  by  the  practice  of  using  offsets,  it  is  irresponsible  to  ignore  the 
serious  effects  that  offsets  can  have  on  such  an  essential  industry — an  industry 
that  is  key  to  the  economic  health  and  prosperity  of  our  country.  Consequently, 
every  possible  cause  for  the  sharp  decline  in  employment  that  has  occurred  or  that 
may  occur  in  the  future  must  be  explored. 

Offset  Arrangements  are  Becoming  a  Standard  Way  To  Do  Business 

The  use  of  offsets  as  a  marketing  tool  is  increasing  in  both  defense  and  com¬ 
mercial  aerospace  industries.  In  fact,  since  the  1980’s,  indirect  offsets  have  grown 
even  faster  than  direct  offsets. As  offsets  take  new  forms,  their  effects  are 
blanketing  the  commercial  aerospace  industry:  “Current  information  leads  to  the 
conclusion  that  indirect  offsets  are  increasingly  the  norm.”*^  In  the  defense  in¬ 
dustry,  the  use  of  offsets  has  undergone  “a  substantial  increase  in  new  obligations 
over  previous  years,  both  in  value  and  as  a  percentage  of  export  contracts.”^® 
Although  some  people  contend  that  offsets  open  certain  markets,  their  effects 
can  be  negatively  felt  by  other  areas  of  the  economy.  Indirect  offsets  may  have 


^ ^Department  of  Commerce,  Offsets  in  Defense  Trade:  A  Study  Conducted  Under  Section  309  of 
the  Defense  Production  Act  of  1950,  as  amended.  Bureau  of  Export  Administration,  Washington, 
D.C.,  1996,  p.  71. 

^^Summary  of  Comments  of  William  Reisch,  Workshop,  p.  20. 

2®Department  of  Commerce,  Offsets  in  Defense  Trade:  A  Study  Conducted  Under  Section  309  of 
the  Defense  Production  Act  of  1950,  as  amended.  Bureau  of  Export  Administration,  Washington, 
D.C.,  1997,  p.  i. 
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“unfavorable  consequences  for  subcontractors  and  increased  risks  for  a  wide  range 
of  companies  throughout  the  U.S.  economy.”^' 

The  U.S.  Department  of  Commerce,  Bureau  of  Export  Administration  De¬ 
fense  Diversification  Needs  Assessment  Survey  program  covering  the  period 
1993-1994,  found  that  83%  of  subcontractors  who  responded  to  the  survey  that 
they  were  “positively  or  negatively  impacted  by  offsets”  had  been  “harmed” 
rather  than  helped  by  offsets.^^  Furthermore,  one-third  of  the  1,100  transactions 
examined  involved  “  partial  or  full  production”  of  the  items  sold  in  the  country 
which  purchased  them.^^  “  In  many  cases,  this  has  led  to  the  creation  of  redun¬ 
dant  or  excess  defense  manufacturing  facilities.”^'*  In  other  words,  these  offsets 
have  resulted  in  over-production  capability  in  the  defense  industry.  To  the  extent 
that  over-production  in  the  defense  industry  negatively  affects  production  in  the 
commercial  aerospace  industry,  sub-tier  producers  that  employ  thousands  of  aero¬ 
space  workers  are  also  affected. 


New  Entrants  Pose  Risks  to  the  U.S.  Supplier  Base 

Dr.  Kirk  Bozdogan  of  the  Massachusetts  Institute  of  Technology  also  sees 
the  danger  of  the  increased  use  of  offsets.  He  explained  during  an  NRC  work¬ 
shop  that  the  use  of  offsets  will  increase  and  warns  that  they  “will  pose  serious 
risks  for  the  U.S.  supplier  base.”^^ 

Indeed,  he  reports  that  the  U.S.  supplier  base  has  decreased  drastically  (by 
50%)  in  the  aerospace  industry  over  the  period  1991-1995.2®  jjg  ^Iso  concludes 
that  foreign  programs  in  offset  requirements  will  lead  to  too  much  production 
capability  and  warns  of  increasing  costs  and  competitive  pressures  on  U.S.  com¬ 
panies  that  provide  components  and  other  items  that  support  the  major  aerospace 

companies.22 

These  findings  are  consistent  with  the  observations  of  those  who  report  that 
numerous  countries  around  the  world  have  well-developed  strategies  to  build  their 
own  aerospace  industries  through  offsets.  “A  number  of  these  competitors  have 
the  goal  of  developing  a  full-service  commercial  aerospace  industry.  China  is 
assembling  entire  Western  designed  jetliners  ....  Japan  is  mounting  a  systematic 
effort  to  become  a  first-tier  aerospace  manufacturing  power  ....  Even  only 


\ 


Offsets  in  Defense  Trade,  1996,  p.  71. 

p.  63;  Cited  in  Trade  Promotion  Coordinating  Committee,  National  Export  Strategy,  1996, 
pp.  162-163. 

^^National  Export  Strategy,  1996,  p.  163. 

^^Ibid. 

25Summary  of  Comments  of  Dr.  Kirk  Bozdogan,  Workshop,  pp.  27-28. 

^^Ibid.,  p.  28. 

^^Ibid. 
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recently  industrializing  countries  . . .  have  joined  over  thirty  other  participants  in 
the  global  contest  for  a  share  of  aerospace.”^^ 

In  their  1995  study,  Jobs  on  the  Wings,  Barber  and  Scott  document  the 
strength  of  the  growing  Chinese  aerospace  industry  and  its  close  ties  to  U.S.- 
based  aerospace  manufacturers: 

“China  is  already  working  closely  with  McDonnell  Douglas  assembling 
Western-designed  commercial  aircraft  as  part  of  a  coproduction  arrangement  to 
manufacture  40  MD-82s  and  recently  finalizing  an  agreement  for  the  production 
of  20  MD-90  ‘Trunkliners’  in  China,  with  dramatically  increased  Chinese  con¬ 
tent  (reportedly  85%  by  the  end  of  the  production  run).”^^ 

Aerospace  industries  are  also  burgeoning  in  Japan,  South  Korea,  Indonesia, 
and  Taiwan. 

Among  other  activities,  the  South  Koreans  have  attempted  the  development 
of  an  “Asian  Airbus”,  and  have  had  a  number  of  production  contracts  with  U.S.- 
based  aerospace  companies. Taiwan  has  also  been  advancing  toward  the  estab¬ 
lishment  of  a  viable  aerospace  industry  with  advantageous  offset  requirements 
that  insist  “that  U.S.  companies  ‘promise  to  allow  Taiwan  to  build  aircraft  and 
engine  parts,  acquire  U.S.  technology,  and  receive  training  and  other  support  for 
its  developing  aeronautics  industry’.”^^  Indonesia’s  entry  into  the  world’s  bud¬ 
ding  aerospace  industries  is  also  growing.  Its  state-owned  aerospace  company 
already  “produces  numerous  military  and  commercial  aircraft  under  licensed  pro¬ 
duction  agreements’’.^^  It  also  “makes  significant  parts  for  all  three  major  air¬ 
craft  manufacturers.”^^ 


Insufficient  Information  About  the  Ejects  of  Offsets 

In  general,  there  is  a  serious  lack  of  information  about  offsets  and  their 
effects  on  workers.  While  the  government  has  limited  knowledge  of  military 
offsets,  it  has  little  knowledge  about  the  nature,  extent,  and  impact  of  offsets  in 
the  commercial  aerospace  industry.  Unfortunately,  under  the  current  situation, 
this  type  of  information  is  next  to  impossible  to  obtain.  First,  the  corporate 
culture  which  relies  on  confidentiality  to  maintain  competitive  advantage  makes 
it  difficult  for  workers  to  obtain  information  about  offsets.  If  workers  were  aware 
of  the  impact  that  specific  offsets  were  having  or  were  going  to  have  on  them, 
they  could  work  with  the  company  in  an  attempt  to  either  avoid  or  minimize  their 


‘^^Conflict  and  Cooperation  in  National  Competition  for  High-Technology  Industry,  National  Acad¬ 
emy  Press,  Washington,  D.C.,  1996,  p.  88. 

^^Barber  and  Scott,  Jobs  on  the  Wing,  p.  62. 

30/^zV/.,  p.  66. 

^^Ibid.,  p.  67. 

^^Ibid. 

^^Ibid. 
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negative  effects.  However,  if  workers  are  not  made  aware  of  the  offsets,  let  alone 
their  effects  on  the  workforce,  they  cannot  offer  their  expertise  in  alleviating  the 
harmful  effects  that  offset  arrangements  can  have  on  their  jobs. 

One  of  the  consequences  of  a  company’s  failure  to  inform  its  workers  fully 
about  their  offset  arrangements  is  that  it  fosters  distrust  and  other  forms  of  ill- 
will.  If  workers  are  not  told  the  truth  about  corporate  marketing  schemes  they 
may  assume  that  the  company  is  not  protecting  worker  interests.  This  is  espe¬ 
cially  true  if  a  company  moves  production  overseas  as  part  of  a  lucrative  transac¬ 
tion  that  is  the  result  of  an  offset  arrangement.  Distrust  is  also  generated  by  false 
employer  claims  that  job  reductions  are  a  result  of  business  downturns  when  they 
are  really  a  consequence  of  offsets. 

An  arrangement  that  was  made  by  one  company  in  the  early  1990’s  illus¬ 
trates  these  problems. It  had  entered  into  a  co-production  deal  for  F-16’s  with 
South  Korea.  “This  deal  provided  for  South  Korea  to  purchase  a  total  of  120 
aircraft,  of  which  72  would  be  manufactured  and  assembled  in  South  Korea,  36 
would  be  assembled  from  kits  in  South  Korea,  and  only  12  would  actually  be 
made  by  [the  company’s]  workers  in  Fort  Worth.’’^^  From  the  workers  point  of 
view  this  offset  arrangement  was  bad  enough,  but  how  the  company  sought  to 
fulfill  its  offset  arrangement  made  things  worse. 

According  to  the  union  which  represented  workers  at  the  company,  the  com¬ 
pany  wanted  to  bring  500  South  Koreans  into  the  plant  to  train  them  while  at  the 
same  time,  approximately  3,000  union  members  at  the  facility  were  on  lay  off.^® 
The  union  objected.  “The  protest  put  a  stop  to  this  scheme  ...  we  thought.  But 
then  we  learned  that  [the  company]  simply  arranged  for  these  . . .  workers  [from 
Korea]  to  be  trained  at  the  F-16  plant  in  Turkey!”^^ 

Information  about  offsets  is  also  difficult  to  obtain  because  the  fundamental 
nature  of  offsets  makes  information  difficult  to  track.  The  mere  fact  that  offsets 
are  spread  throughout  the  world  taking  a  multitude  of  forms  makes  it  extremely 
difficult  to  gather  complete  information.  While  offsets  can  have  immediate  im¬ 
pact  on  prime  contractor  production,  their  effects  on  sub-tier  producers  may  be 
harder  to  trace.  When  indirect  offsets,  that  affect  a  multitude  of  aerospace  and 
non-aerospace  companies,  are  involved  it  becomes  even  more  difficult  to  track 
the  offset’s  effects.  This  is  especially  true  if  companies  who  are  engaged  in 
offsets  do  not  make  the  effort  to  monitor  the  direct  and  indirect  effects  of  their 
own  arrangements.^® 


^'^See,  Barber  and  Scott,  Jobs  on  the  Wing,  p.  37-38. 

^Hbid. 

^Vbid.,  p.  38. 

3®See,  Summary  of  Comments  of  Carol  Evans,  Workshop,  p.  14. 
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Offsets  Can  Lead  to  Conflicts 

Critics  of  a  strong  government  role  in  setting  policy  on  offsets  and  similar 
marketing  schemes  often  contend  that  government  intervention  is  unnecessary 
because  corporate  interests  do  not  conflict  with  public  interests.  They  fear  that 
unless  they  are  permitted  to  freely  engage  in  offsets,  markets  will  remain  closed, 
and  overseas  competitors,  who  are  eager  to  meet  offset  demands,  will  displace 
U.S.  aerospace  companies  as  the  leading  suppliers  of  aerospace  products  through¬ 
out  the  world.  They  argue  that  this  can  only  result  in  harm  to  the  United  States 
aerospace  industry  and  the  U.S.  economy.  They  argue  that  threats  of  massive  job 
losses  and  threats  to  national  security  because  of  offset  arrangements  are  un¬ 
founded.  Job  losses,  they  say,  will  be  made  up  by  increased  market  share  in  the 
world  economy.  Moreover,  they  claim  that  national  security  will  not  be  threat¬ 
ened  because  they  are  careful  not  to  transfer  sensitive  technology  abroad. 

In  today’s  global  economy,  multinational  companies  know  no  boundaries.^^ 
In  fact,  this  is  precisely  why  they  are  multinational  companies.  Consequently, 
the  loyalty  of  U.S.-based  multinationals  to  the  U.S.  may  not  be  as  strong  as  some 
would  have  us  believe.  After  all,  numerous  U.S.-based  corporations  have  moved 
production  facilities  to  other  countries  in  the  search  for  lower  labor  costs  as  well 
as  other  perceived  “advantages”  available  in  other  countries,  leaving  workers 
who  devoted  their  careers  to  them  without  jobs  and  the  communities  which  fos¬ 
tered  their  growth  empty. 

Market  access  is  essential,  especially  in  high  technology  trade.  Offsets, 
which  enable  companies  to  gain  access  to  other  markets,  might  in  some  cases  be 
necessary  compromises.  However,  where  possible,  the  U.S.  government  should 
eliminate  these  market  restraints.  In  any  event,  offsets  must  be  limited  when  the 
public  interest  is  jeopardized.  There  has  already  been  a  prior  discussion  regard¬ 
ing  the  public’s  interest  in  minimizing  the  social  and  economic  effects  from  job 
losses  that  occur  as  the  result  of  offset  arrangements  in  the  aerospace  industry. 
Two  other  issues  resulting  from  the  aerospace  industry’s  growing  reliance  on 
offset  arrangements  concern  the  public’s  essential  need  for  national  security  and 
the  necessity  of  balancing  the  impact  of  one  corporation’s  offset  arrangements 
against  the  interests  of  another  corporation. 


National  Security  Impacts 

Offsets  threaten  the  national  security  by  fostering  proliferation  of  defense 
systems  abroad  and  by  shrinking  the  essential  sub-tier  defense  production  base  at 
home."^^  The  use  of  offsets  increase  the  capability  of  developing  countries  to 


^^See,  William  Greider,  One  World  Ready  or  Not:  The  Manic  Logic  of  Global  Capitalism,  Simon 
&  Schuster,  1997. 

^^Summary  of  Comments  of  Carol  Evans,  Workshop,  pp.  14-15. 
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produce  their  own  weapons  systems.  Even  seemingly  minor  kinds  of  aerospace 
offsets  can  aid  in  the  development  of  a  weapons  system  by  such  things  as  enhanc¬ 
ing  “the  platforms  used  for  the  delivery  of  chemical  or  biological  weapons.”"^^ 
Thus  offsets  can  help  to  expand  the  defense  capabilities  in  developing  countries 
thereby  creating  a  greater  military  threat  to  the 

In  addition,  assisting  the  development  of  a  defense  industry  in  other  coun¬ 
tries  may  have  the  “spiraling”  effect  of  encouraging  these  countries  to  seek  addi¬ 
tional  offsets  to  further  supplement  their  defense  production  capabilities.^^  “Off¬ 
sets  adversely  affect  the  U.S.  supplier  base  by  aiding  foreign  competitors  at  the 
same  time  that  the  supplier  base  is  being  hit  by  shrinking  defense  budgets.  Shrink¬ 
ing  budgets  then  lead  to  a  further  squeeze  on  suppliers  to  give  even  more  off¬ 
sets.”"^ 

Examples  of  national  security  problems  that  have  been  caused,  at  least  in 
part,  from  offset  arrangements  abound.  Technology  transferred  to  Brazil  through 
an  offset  resulted  in  an  improvement  of  targeting  capability  of  the  Iraqi  Scud 
missile  system."^^  Under  another  offset  arrangement,  McDonnell  Douglas  sold 
machine  tools  to  the  China  National  Aero-Technology  Import  and  Export  Corpo¬ 
ration  to  be  used  for  production  of  commercial  aircraft.^^  Some  of  the  tools, 
however,  were  transferred  to  the  Nanchang  Aircraft  Company  which  produces 
Chinese  military  equipment.^^ 


Domestic  Impacts 

Offsets  also  harm  other  U.S.  domestic  companies  that  operate  in  the  industry 
participating  in  the  transaction.  For  example,  prime  contractors  trying  to  expand 
their  access  to  international  markets  are  unlikely  to  be  concerned  by  the  effects  on 
domestic  sub-tier  producers  whose  sales  might  be  substituted  for  foreign  goods  as 
part  of  offset  arrangements.  Transferring  production  of  one  piece  of  a  defense 
system  to  a  producer  in  another  country  may  be  inconsequential  to  a  prime  con¬ 
tractor,  but  to  a  subcontractor,  who  is  able  to  concentrate  on  only  a  few  programs, 
it  could  be  fatal.^^  The  following  comments  which  were  received  when  the  De¬ 
fense  Diversification  Needs  Assessment  Survey  was  conducted  illustrate  how  the 
offsets  which  “benefited”  one  aerospace  company  affected  another  aerospace  or 
aerospace-related  company:"^^ 


^Hbid. 

^Ibid. 

^^Ibid. 

General  Accounting  Office  Report  to  Congressional  Requesters,  Export  Controls:  Sensitive 
Machine  Tool  Exports  to  China,  November  1996. 

^^Ibid. 

^^See  Summary  of  Comments  of  Chip  Block,  Workshop,  p.  33. 

^^Offsets  in  Defense  Trade,  1996,  pp.  63-64 
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•  A  world-class  aerospace  and  naval  forging  manufacturer  in  the  Midwest 
stated  that  they  had  “lost  significant  amounts  of  work  due  to  prime  contractors 
utilizing  foreign  sources  to  satisfy  offset  requirements.” 

•  A  northeastern  precision  aerospace  machine  shop  reported,  “[W]e’ve  lost 
20  percent  of  our  business  to  mandated  offset  agreements.  In  the  future  this  will 
grow  substantially.  This  is  our  number  one  problem.” 

•  A  manufacturer  of  rolled  rings  for  aerospace  applications  stated,  “[0]ur 
company  has  been  significantly  affected  by  [prime  engine  contractor’s]  offset 
agreements  to  Asia  and  Europe.  I  estimate  that  our  company  has  lost  more  than 
50  percent  of  our  business  due  to  offset  agreements.” 

•  A  west  coast  machine  shop  reported,  “[WJe’ve  lost  processing  work  on 
the  jobs  that  went  overseas  as  a  result  of  aircraft  and  military  hardware  sales.” 
Another  aerospace  machine  shop  stated,  “[T]he  aerospace  prime  contractor  we 
supply]  participates  in  an  offset  program  which  seems  to  have  introduced  in¬ 
creased  competition  and  possible  lost  orders  to  American  manufacturers.” 

•  A  midwest  company  that  designs  and  manufactures  pumps  and  valves  for 
aircraft  applications  reported,  “[N]ew  competitors  created  as  a  result  of  offsets. 
Foreign  countries  now  designing  indigenous  aircraft  using  this  technology.” 

•  A  western  producer  of  castings  for  commercial,  aerospace,  and  defense 
industries  reported,  “[N]ew  competitors  were  created  or  strengthened  due  to  an 
offset  program,  hence,  we  lost  the  contracts.” 


The  Impact  of  Indirect  Offsets 

The  growing  and  innovative  use  of  offsets  also  creates  conflicts  between 
corporations  in  different  industries.  In  one  situation,  “Northrop  Corp.  offered 
$1.5  million  to  persuade  a  U.S.  company  to  buy  a  $50  million  papermaking  ma¬ 
chine”  from  a  Finnish  company.^^  A  competitor,  based  in  the  U.S.  who  also 
makes  paper-making  machinery,  had  wanted  the  sale.  “The  offer  followed  a 
promise  by  Northrop  to  the  government  of  Finland  to  produce  American  custom¬ 
ers  for  Finnish  goods  if  Finland  would  purchase  F-18  fighter  jets  from  the  U.S,”^^ 
Afterwards,  a  1994  law  was  enacted  regulating  such  transactions,  by  prohibiting 
“certain  types  of  incentive  payments  related  to  off  sets”. 

Last  year  U.S.  Senator  Russell  Feingold  (Wis.),  who  authored  the  1994  law, 
asked  the  U.S.  Department  of  Justice  to  investigate  an  alleged  violation  by 
McDonnell-Douglas.^^  He  was  specifically  concerned  that  McDonnell-Douglas 
may  have  used  a  tactic  similar  to  the  one  used  by  Northrop  to  satisfy  an  offset 


reported  in  Aerospace  Daily,  Justice  Dept,  to  investigate  if  McDonnell  Douglas  broke  offset 
law,  January  3,  1997,  p.  15. 

^Hbid. 

^^bid. 

^^Ibid. 


208 


TRENDS  AND  CHALLENGES  IN  AEROSPACE  OFFSETS 


arrangement.^^  He  feared  that  a  U.S,  company  lost  out  on  a  sale.^^  Senator 
Feingold  summarized  the  conflict:  “It  is  difficult  to  be  competitive  when  you  are 
being  outbid  by  foreign  competitors  assisted  by  huge  defense  firms. . 

It  is  not  just  lack  of  coordination  between  private  entities  that  are  of  concern. 
There  also  appears  to  be  a  serious  lack  of  coordination  between  public  entities. 
For  example,  while  the  Administration  seemingly  grapples  with  this  issue,  the 
Federation  Aviation  Administration  (FAA)  issued  regulations  concerning  “Fees 
for  Providing  Production  Certification-Related  Services  Outside  the  United 
States.”  Basically,  the  FAA’s  regulation  makes  it  possible  for  it  to  sell  its  ser¬ 
vices  to  facilities  located  outside  the  United  States.  The  FAA  noted  in  its  pro¬ 
posed  regulations  that  some  of  the  “advantages”  received  by  engaging  in  produc¬ 
tion  of  “complex  parts,  sub-assemblies,  or  products”  outside  the  United  States 
include: 

1.  Taking  advantage  of  lower  labor  costs;  and 

2.  Fulfilling  certain  aircraft  purchasing  requirements  that  require  a  produc¬ 
tion  approval  holder  to  produce  a  percentage  of  the  aircraft  within  the  purchasing 
country 

Somehow  the  FAA,  believes  that  such  a  rule  would  not  impose  a  significant 
cost  impact  “on  a  substantial  number  of  smaller  entities.”  It  also  dismisses  con¬ 
cern  that  implementation  of  the  proposed  rule  could  have  a  serious  negative  im¬ 
pact  on  U.S.  aerospace  workers. 

The  FAA’s  conclusion  flies  in  the  face  of  studies  which  conclude  the  danger 
of  relying  on  offsets.  And  while  in  its  final  rule,  the  FAA  claims  the  new  rule 
itself  “takes  no  position  on  the  use  of  offsets,”^^  the  FAA  also  clearly  states  that 
it  “recognizes  that  the  indirect  effect  of  this  rule  may  increase  the  use  of  facilities 
and  suppliers  outside  the  United  States. 

A  FRAMEWORK  FOR  PROVIDING  A  SOLUTION. 

Given  the  negative  and  growing  effects  of  offsets  on  U.S.  aerospace  employ¬ 
ment,  the  lack  of  accessible  information  on  offsets,  the  lack  of  coordination  within 
the  U.S.  government,  conflicts  between  corporate  interests  and  public  interests,  a 
comprehensive  national  policy  on  the  use  of  this  trade  mechanism  is  needed. 

Current  efforts  are  inadequate.  While  the  government,  though  its  Trade  Pro¬ 
motion  Coordinating  Committee  (TPCC)  Report  should  be  commended  for  ac¬ 
knowledging  that  offsets  are  growing  and  that  there  is  a  woeful  lack  of  informa- 


^^Ibid. 


5”^U.S.  Federal  Register,  Volume  62,  Number  135. 
5®U.S.  Federal  Register,  Vol.  62,  Number  207. 
^^Ibid. 
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tion  about  offsets  in  the  commercial  aerospace  industry,  it  is  simply  not  enough  to 
merely  note  that  offsets  are  increasing  and  that  there  is  a  lack  of  information 
about  them.  The  Administration  must  also  acknowledge  the  serious  threats  that 
offsets  have  on  producers,  U.S.  workers,  and  the  communities  in  which  they  re¬ 
side.  And,  of  course,  the  Administration  must  also  accept  that  it  has  a  strong  role 
to  play  in  developing  a  national  policy  on  offsets. 

A  stronger  role  for  the  Administration  means  much  more  than  what  is  called 
for  in  the  1997  Trade  Promotion  Coordinating  Committee  report.  In  that  report 
the  TPCC  describes  its  meager  plan  for  1998,  which  is  centered  on  more  ad  hoc 
consultations  involving  affected  groups  with  the  somewhat  vague  notion  of  es¬ 
tablishing  “mechanisms  that  will  both  encourage  a  consensus  among  the  various 
interests  on  this  issue  and  provide  TPCC  agencies  with  an  inventory  of  informa¬ 
tion  that  could  be  used  as  a  basis  for  determining  the  impact  of  offset  require¬ 
ments  and  whether  any  U.S.  government  action  is  warranted,”^®  But  the  govern¬ 
ment  must  acknowledge  now  that  offsets  are  a  serious  problem  and  immediately 
begin  to  develop  an  effective  framework  for  resolving  it. 

The  United  States  requires  a  solid  policy  on  offsets,  not  least  because  “every 
other  serious  aerospace  nation  has  a  coordinating  body  charged  with  nurturing 
and  advancing  domestic  aerospace  manufacturing,  technology  acquisition,  and, 
of  course,  employment.  The  United  States  should  do  no  less.”^^ 

How  should  we  begin  to  formulate  this  policy?  To  begin  with,  the  U.S, 
government  must  acknowledge  the  serious  effects  that  offsets  are  having  and  will 
have  on  the  aerospace  industry.  It  must  recognize  the  current  utilization  of  off¬ 
sets  must  be  better  understood. 


A  Commission 

In  order  to  gather  information  on  offsets,  a  formal  commission  should  be 
established  by  the  President.  The  idea  for  such  an  entity  is  not  new.^^  Several 
reputable  studies  have  recommended  it.  Such  an  entity  would  bring  together 
representatives  from  industry,  labor,  government,  and  academia  to  facilitate  the 
gathering  of  information  and  to  engage  in  meaningful  dialogue  over  what  can  be 
done  to  establish  a  real  policy  on  offsets — a  policy  which  would  promote  the  U.S. 
aerospace  industry  and  its  workers. 

The  commission  would  recommend  policy  and  coordinate  activities  through 
efforts  that  would  include  a  review  of: 


^he  National  Export  Strategy  Trade  Promotion  Coordinating  Committee  5^*^  Annual  Report  to 
the  United  States  Congress,  October  1997,  p.  63. 

^^Barber  and  Scott,  Jobs  on  the  Wing,  p.  78. 

^^See,  e.g.  High  Stakes  Aviation,  US.  -  Japan  Technology  Linkages  in  Transport  Aircraft,  National 
Academy  Press,  Washington,  D.C.,  1994,  p.  94;  Barber  and  Scott,  Jobs  on  the  Wing,  p.  3. 
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—  transfer  of  jobs, 

—  transfer  of  technology, 

—  research  and  development, 

—  export  sales  and  financing, 

—  review  of  license  production  and  co-production  agreements, 

—  subcontractor  production, 

—  counter  trade,  and 

—  foreign  investment. 

The  commission  would  also  advise  the  Administration  in  negotiating  rel¬ 
evant  agreements  and  understandings  with  our  trading  partners.  A  priority  should 
be  given  to  negotiating  restrictions  on  debilitating  offsets  that  lead  to  arrange¬ 
ments  that  hurt  U.S.  aerospace  workers.  The  commission  could  also  develop  a 
program  to  train  and  re-employ  displaced  aerospace  workers.  This  program 
should  allow  workers  who  lose  their  jobs  because  of  offsets  to  receive  retraining 
and  be  eligible  for  trade  adjustment  assistance. 

The  commission  could  also  develop  concrete  methods  for  facilitating  the 
collection  of  data  on  offsets  from  both  the  public  and  private  sectors.  One  ap¬ 
proach  is  to  require  that  any  contractor  directly  or  indirectly  receiving  federal 
monies  identify  and  report  specific  information  regarding  offsets. 

Importantly,  this  information  should  also  be  accessible  to  the  public.  The 
public  has  the  right  to  know  how  its  money  is  being  spent.  It  has  the  right  to 
know  if  its  money  is  going  to  retain  and  create  good  jobs  at  home  as  or  is  being 
used  to  subsidize  the  creation  of  jobs  in  other  countries.  The  public  should  also 
know  if  technology  that  was  developed  by  their  tax  dollars  is  being  transferred 
abroad. 


CONCLUSION 

Offsets  create  serious  questions  for  policy  makers  concerned  with  the  public 
interest.  As  discussed  in  this  paper,  offsets  will  have  a  growing  negative  impact 
on  the  lives  of  working  Americans,  particularly  those  whose  livelihoods  depend 
on  the  maintenance  and  expansion  of  the  U.S.  aerospace  and  related  industries. 
Offsets  can  also  have  a  very  serious  impact  on  the  national  security  as  valuable 
technology  finds  its  way  into  other  nations’  defense-related  activities.  Further¬ 
more,  offsets  have  pit  one  group  of  private  corporate  interests  against  another  as 
prime  contractors  sacrifice  their  relationships  with  sub-tier  producers  to  satisfy 
offset  arrangements. 

Responsibility  for  creating  a  framework  for  resolving  the  issues  that  offsets 
raise  lies  with  the  U.S.  government.  Among  other  things,  only  the  U.S.  govern¬ 
ment  has  the  resources  and  the  authority  for  determining  how  we  should  proceed. 
Unfortunately,  the  U.S.  government  has  yet  to  make  any  serious  efforts  in  setting 
offset  policy.  While  our  government  continues  “dabbling”  with  the  issue — meet- 
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ing  with  interested  parties  on  an  ad  hoc  basis  and  encouraging  “further  discus¬ 
sion”  on  this  topic — other  nations  have  well-established  policies  on  offsets  and 
are  moving  rapidly  toward  utilizing  their  policies  for  their  own  benefits. 

We  can  no  longer  idly  sit  by  and  relegate  to  U.S.  private  interests  the  sole 
responsibility  of  negotiating  with  other  nations’  governments  over  offset  issues. 
To  do  so  would  be  to  abandon  the  role  that  government  must  play  in  protecting 
the  public  interest. 

As  the  stakes  get  bigger  and  the  pieces  to  the  offset  puzzle  become  more 
difficult  to  identify,  we,  as  a  nation,  can  no  longer  sit  back  and  let  other  countries 
and  the  hundreds  of  private  parties  that  are  involved  in  the  offset  game  set  our 
course.  It  is  time  for  the  U.S.  government  to  take  a  strong  leadership  role  in 
developing  our  long  over-due  policy  on  offsets. 


ANNEXES 


Defense  Industry  Offset  Association 
Position  on  Offset  Issues 


Gordon  Healey 

Defense  Industry  Offset  Association 


BACKGROUND 

The  Defense  Industry  Offset  Association  (DIO A)  is  an  organization  of  offset 
professionals  from  across  the  U.S.  defense  and  aerospace  industry.  Its  65  member 
companies  represent  virtually  100  percent  of  the  defense/aerospace  prime  con¬ 
tractors  in  the  United  States.  Membership  requirements  specify  that  a  member 
company  be  a  U.S.  corporation  engaged  in  the  defense  business  and  that  it  have 
undertaken  at  least  one  offset  obligation  as  a  prime  contractor  to  a  foreign  cus¬ 
tomer. 

The  purposes  of  the  DIO  A  are  to: 

•  educate  its  members  about  the  practice  of  offsets  and  related  business 
functions  such  as  countertrade,  joint  venture  formation,  international  fi¬ 
nance,  and  transactional  analysis; 

•  provide  a  forum  and  a  means  for  its  members  to  network  with  one  an¬ 
other;  and 

•  address  business  and  policy  issues  affecting  the  practice  of  international 
offsets. 

It  is  under  this  third  objective  that  the  DIOA  sets  forth  the  following  position 
statement  addressing  issues  raised  about  offsets.* 


^The  positions  expressed  below  are  those  of  the  Defense  Industry  Offset  Association  (DIOA)  as  a 
professional  organization  and  do  not  necessarily  reflect  the  individual  opinions  of  each  of  its  constitu¬ 
ent  members.  Gordon  Healey,  of  Bell  Helicopter,  is  serving  as  president  of  DIOA. 
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ISSUE:  VOLUNTARY  VERSUS  MANDATORY  OFFSETS 
Industry  Experience 

Offsets  are  neither  optional  nor  voluntary  on  the  part  of  the  U.S.  defense/ 
aerospace  industry.  They  are  mandated,  either  by  the  laws,  regulations,  or  expec¬ 
tations  of  our  customer  countries;  or  they  are  dictated  by  competitive  forces  at 
work  in  the  international  marketplace.  International  sales  are  won  on  the  basis  of 
four  fundamental  criteria: 

•  price  (low  price  or  best  value  for  the  dollar), 

•  technical  performance  (how  well  does  the  product  or  system  work?), 

•  offsets  (industrial  benefits  provided  to  the  customer  country),  and 

•  politics  (regional  favoritism,  in-country  political  forces,  buy-local  prefer¬ 
ences,  etc.) 

In  sales  where  the  competitors’  prices  and  technical  performance  specifica¬ 
tions  are  too  close  to  call  and  where  politics  cannot  be  affected,  offsets  are  often 
not  only  a  requirement,  but  are  actually  the  key  to  winning  the  sale.  No  U.S. 
aerospace  company  would  voluntarily  offer  offsets  to  a  customer.  Offsets  are 
expensive,  difficult  to  manage,  risky,  time-consuming,  politically  unpalatable  at 
home,  and,  in  general,  a  nuisance. 

The  fact  is,  except  in  some  unusual  cases,  U.S.  aerospace  companies  cannot 
win  international  sales  without  offsets.  To  refuse  the  customer’s  offset  require¬ 
ment  or  expectation  of  offsets  is  to  walk  away  from  the  sale  and  turn  it  over  to  the 
competitor. 


ISSUE:  THE  IMPACT  OF  OFFSETS  ON 
AEROSPACE  EMPLOYMENT 

Industry  Experience 

It  will  be  rightly  observed  that  in  the  course  of  fulfilling  an  offset  obligation, 
a  U.S.  aerospace  company  may  subcontract  the  manufacture  of  some  of  its  com¬ 
ponents  to  foreign  suppliers.  It  may  also  be  asserted  that  this  subcontract  work 
typically  has  been  or  could  be  done  by  domestic  workers  or  U.S.  suppliers.  There¬ 
fore — and  this  is  a  dangerous  conclusion — the  aerospace  company  is  exporting 
U.S.  jobs. 

In  fact,  the  DIOA  finds  that  offsets  are  a  significant  factor  contributing  to 
aerospace  employment  in  America.  Not  that  the  offset  function  itself  employs  so 
many  people,  but  that  offsets,  being  a  key  element  to  international  sales,  help 
ensure  ongoing  jobs  to  the  thousands  of  U.S.  aerospace  workers  who  build  the 
aircraft,  vehicles,  weapons,  and  systems  that  are  sold  to  international  customers. 
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The  Aerospace  Industries  Association  estimates  that  current  total  defense/ 
aerospace  employment  in  the  United  States  is  about  850,000  (not  counting  the 
U.S.  military  forces  and  civil  servants).  The  companies  that  employ  these  850,000 
workers  had  combined  sales  in  1997  of  $130  billion.  Of  that,  about  $50  billion 
was  defense  sales,  $9.4  billion  of  which  was  exported  to  international  customers. 
Using  these  figures,  the  proportions  for  work-force  sizes  can  be  easily  calculated: 
Of  the  total  1997  work  force,  approximately  325,000  were  in  the  defense  sector, 
and  60,000  of  these  were  employed  in  producing  defense  products  for  export. 
These  workers  rely  on  the  success  of  international  marketing  and  offset  efforts 
for  their  jobs.  If  the  data  were  available  for  commercial  aerospace  sales  and  off¬ 
sets,  it  could  be  demonstrated  that  the  figure  of  60,000  jobs  created  or  sustained 
as  a  result,  in  part,  of  offsets  is  actually  much  higher.  In  this  paper,  however,  we 
focus  only  on  the  defense  sector. 

The  fundamental  flaw  in  the  logic  used  by  those  who  voice  concern  about 
offsets  is  this:  The  very  jobs  alleged  to  be  exported  by  offsets  are  actually  created 
and/or  preserved  by  this  practice.  The  tens  of  thousands  of  aerospace  workers  and 
suppliers  who  support  the  assembly  lines  for  production  of  new  F-15,  F-16,  and 
C-130  aircraft  and  the  Apache,  Cobra,  and  Blackhawk  helicopters  are  now  almost 
totally  dependent  on  international  sales  for  their  livelihood.  The  international  sales 
are  won,  in  part,  through  effective  offset  commitments. 

Are  jobs  exported  in  offset  programs?  Yes,  a  few,  although  “re-exported” 
might  be  a  better  term.  Some  of  the  work  the  aerospace  prime  contractors  have 
traditionally  done  in-house  is  now  placed  in  the  manufacturing  facilities  of  cus¬ 
tomer  countries.  Some  of  the  subcontracts  that  have  been  traditionally  bid  solely 
to  U.S.  suppliers  are  now  also  bid  to  and  won  by  suppliers  in  the  customer  coun¬ 
tries.  According  to  the  U.S.  Department  of  Commerce,  to  whom  the  aerospace 
companies  annually  report  their  offset  activity,  this  amounts  to  about  $3  billion 
worth  of  offset  credits. 


Understanding  Offset  Credits 

It  is  important  to  understand  that  offset  credits  do  not  translate  directly  to 
dollars  and  hence  to  jobs.  Due  to  mechanisms  such  as  incentive  multipliers,  third- 
party  joint  venture  formations,  and  offset  projects  that  do  not  involve  U.S.-based 
work,  aerospace  companies  are  often  able  to  satisfy  significant  portions  of  their 
offset  obligations  without  large  expenditures  and  without  impacting  their  labor 
base  and  supplier  pool. 

So  what  does  $3  billion  in  offset  credits  mean  in  terms  of  actual  defense/ 
aerospace  jobs?  First,  about  half  of  the  $3  billion  was  done  as  “indirect  offsets,” 
meaning  mostly  nondefense  offset  projects.  Second,  although  no  industry-wide 
research  has  been  done  on  the  effects  of  offset  crediting  mechanisms  such  as 
multipliers,  one  can  safely  suggest  that  at  least  half  of  the  $1.5  billion  in  “direct” 
defense-related  offset  credits  had  little  or  nothing  to  do  with  actual  jobs  and  sub- 
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contract  work.  Thus,  of  $3  billion  in  offset  credits,  only  an  estimated  $500-$750 
million  would  have  been  subcontract  work.  Returning  to  the  aggregate  figures,  if 
the  U.S.  aerospace  industry  had  $130  billion  in  sales  and  employed  850,000  work¬ 
ers,  then  how  many  workers  would  be  associated  with  $500-$750  million  in  ac¬ 
tual  offset  defense  subcontracting?  About  4,000. 

In  other  words,  for  the  60,000  U.S.  defense/aerospace  workers  whose  jobs 
are  sustained  by  international  military  sales,  about  4,000  jobs  are  provided  to  our 
international  customers  under  offset  programs.  It  is  not  a  bad  exchange,  particu¬ 
larly  when  one  considers  that  if  the  U.S.  defense  companies  had  been  prevented 
from  engaging  in  offsets,  they  would  have  lost  the  sales  which  gave  rise  to  the 
60,000  jobs. 

David  Mowery  in  Ojfsets  in  Commercial  and  Military  Aerospace  character¬ 
izes  the  impact  of  offsets  on  aerospace  employment  as  “minuscule.  In  the  face  of 
analyses  such  as  Jobs  on  the  Wing,  Mowery  states,  “Overall,  it  is  difficult  to 
make  a  credible  case  that  offsets  in  both  military  and  commercial  aerospace  ac¬ 
count  for  any  but  a  small  fraction  of  the  sharp  declines  in  aerospace  employment 
since  the  1980’s.”  The  DIO  A  agrees. 

ISSUE:  IMPACT  OF  OFFSETS  ON  THE 
SUBCONTRACTOR  COMMUNITY 

Industry  Experience 

Although  the  subcontractors  sometimes  feel  like  pawns  in  the  offset  process, 
the  fact  is  that  they  are  the  beneficiaries  of  the  prime  contractors’  international 
marketing  successes.  In  the  aggregate,  40  percent  of  the  work  that  comes  to  a 
subcontractor  is  for  export  and  probably  has  an  offset  obligation  attached  to  it. 
The  subcontractor  may  not  be  aware,  for  example,  that  his  order  for  50  shipsets  of 
machined  brackets  for  a  pilot’s  seat  will  be  delivered  in  the  end  to  Italy  and 
Taiwan,  and  that  his  prime  contractor  had  to  undertake  offset  obligations  to  win 
the  contract. 

Most  second-  and  third-tier  suppliers  are  never  asked  to  participate  in  offset 
programs  in  the  customer  countries  and  thus  are  unwitting  beneficiaries  of  the 
efforts  of  the  offset  managers  to  find  other  ways  to  offset  that  particular  piece  of 
the  aircraft’s  value.  From  time  to  time  it  is  necessary  to  give  a  purchase  order  to  a 
firm  in  the  customer  country  for  a  component  that  has  been  historically  manufac¬ 
tured  by  a  U.S.  supplier.  Such  orders  are  placed,  first,  on  the  basis  of  competition, 
and  second  as  “split  orders”  wherever  possible  to  lessen  the  impact  to  the  U.S. 
supplier  and  to  retain  the  capability  to  manufacture  the  part  in  the  United  States. 
This  is  particularly  true  of  critical,  complex,  or  long-lead  parts. 

The  DIO  A  notes  that  the  U.S.  Department  of  Commerce’s  annual  report  on 
Offsets  in  Defense  Trade  includes  a  section  of  anecdotes  from  suppliers  who  feel 
they  have  been  hurt  by  offset  programs  from  the  primes.  It  should  be  pointed  out 
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that  these  anecdotal  experiences  are  neither  sustained  nor  verified  by  the  100+ 
preceding  pages  of  empirical  data  collected  by  the  Bureau  for  Export  Administra¬ 
tion.  Furthermore,  there  has  been  no  effort  to  determine  the  amount  of  work  these 
suppliers  received  as  a  result  of  present  or  prior  international  sales  by  the  prime 
contractors.  There  was,  of  course,  no  acknowledgment  of  benefit  from  the  sup¬ 
plier  when  he  received  purchase  orders  in  connection  with  such  business,  even 
though  it  was  the  prime  contractor’s  offset  program  that  had  helped  win  the  sales. 


Addressing  the  Impact  on  Sub-Tier  Suppliers 

The  DIOA  acknowledges  that  the  second-  and  third-tier  suppliers  are  some¬ 
times  affected  by  offsets.  Most  of  the  time  they  are  the  beneficiaries  of  interna¬ 
tional  sales.  Occasionally,  they  lose  work  to  foreign  suppliers.  The  following 
suggestions  are  offered  with  respect  to  the  sub-tier  supplier  situation: 

•  The  Department  of  Commerce  should  conduct  a  more  rigorous  study  of 
the  effects  of  offsets  on  the  suppliers,  including  the  amount  of  work  done  by 
suppliers  for  eventual  export. 

•  Suppliers  who  are  losing  contracts  to  foreign  competitors  should  study 
their  operations  and  take  steps  to  become  more  productive  and  more  competitive. 

•  For  aerospace  producers  at  all  levels  who  have  employees  displaced  by 
the  internationalization  of  aerospace  work,  government  programs  to  provide  re¬ 
training  and  job  placement  should  be  improved  and  reemphasized. 


ISSUE:  LESSENING  THE  IMPACT  OF  OFFSETS 
Industry  Experience 

Offset  managers  and  aerospace  contractors  are  not  insensitive  to  the  con¬ 
cerns  of  their  work  force  and  supplier  base.  On  the  contrary,  there  is  universal 
appreciation  for  the  obvious:  Without  its  employees  and  its  suppliers,  a  produc¬ 
tion  company  is  dead. 

The  DIOA  believes  it  is  important  for  those  affected  by  offset  programs  to 
understand  the  efforts  an  offset  manager  goes  through  to  lessen  the  impact  of 
offsets  on  the  company’s  workers  and  supplier  base. 


Offset  Contracts 

In  an  offset  agreement  with  a  customer,  the  offset  manager  will  negotiate  for 
contract  provisions  that 

•  promise  the  lowest  possible  offset  amount, 

•  offer  the  longest  possible  period  of  performance, 
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•  provide  for  the  widest  possible  spectrum  of  allowable  projects, 

•  establish  the  most  favorable  crediting  mechanisms  for  offset  projects  (in¬ 
cluding  multipliers  and  lump  sums  for  special  projects),  and 

•  authorize  the  longest  possible  list  of  eligible  parties  to  participate  in  the 

offset  effort. 


Multipliers 

The  government  offset  administrators  in  many  customer  countries  (Korea, 
Turkey,  Australia,  Singapore,  Taiwan,  Israel,  Greece,  Finland,  and  others)  allow 
multipliers  for  offset  projects  meeting  certain  criteria.  For  example,  an  offset 
project  directed  to  a  key  company  in  an  economically  depressed  region  of  the 
country  may  receive  $10  of  offset  credit  for  every  $1  of  project  value.  The  U.S. 
aerospace  company  will  focus  on  these  highly  incentivized  project  areas  and,  as  a 
result,  may  reduce  the  offset  effort  to  as  little  as  one-tenth  of  the  original  obliga¬ 
tion. 


Technical  Assistance  and  Training 

Many  international  customers  of  U.S.  aerospace  products  lack  the  technical 
know-how  to  operate  and  maintain  the  equipment  they  are  buying.  For  offset 
projects,  the  manufacturers  will  often  send  technical  specialists  to  the  customers 
facilities  to  perform  training  and  assist  the  customers’  technicians  and  operators 
in  gaining  much-needed  expertise.  The  offset  credits  awarded  for  such  projects 
usually  are  many  times  the  expense  incurred  by  the  U.S.  company. 


Financing 

Many  customers  of  U.S.  aerospace  companies  are  the  developing  countries 
of  the  world  whose  defense  budgets  are  small  and  who  have  limited  experience  in 
financing  the  acquisition  of  major  aerospace  or  defense  systems.  The  U.S.  con¬ 
tractors  will  often  provide  assistance  to  their  customers  in  approaching  major 
Western  investment  banks  or  in  structuring  highly  specialized  financing  schemes. 
The  customer  countries  will  award  sizable  amounts  of  offset  credits  for  such 
assistance. 

Market  Development 

Large  aerospace  companies  frequently  have  a  network  of  business  contacts 
throughout  the  world  that  can  be  of  assistance  to  firms  in  the  customer  countries 
for  finding  new  export  markets  for  their  products.  Millions  of  dollars  of  offset 
credits  can  be  earned  as  such  exports  begin  to  flow  from  the  customer  countries. 
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Investments  and  Joint  Ventures 

This  is  a  wonderful  example  of  a  win-win  situation  in  the  offset  business. 
The  U.S.  aerospace  company  will  find  a  U.S.  firm  who  has  a  particular  technol¬ 
ogy  of  interest  to  a  firm  in  the  customer  country.  The  offset  manager  will  then  act 
as  a  marriage  broker  between  the  two  firms,  assisting  in  the  formation  of  the  joint 
venture,  overseeing  and  sometimes  participating  in  the  investment,  ensuring  that 
technologies  are  properly  licensed,  and  then  collecting  offset  credits  for  the  busi¬ 
ness  generated  by  the  joint  venture.  Such  a  business  not  only  benefits  the  cus¬ 
tomer  country  but  also  opens  up  a  new,  international  branch  of  the  U.S.  partner. 

Non- U.S.  Transactions 

Many  offset  transactions  involve  the  transfer  of  work  from  one  international 
supplier  to  another.  For  example,  an  airplane  manufacturer  has  landing  gear  com¬ 
ponents  built  in  Israel  for  an  offset  obligation  there.  When  the  offset  program  is 
finished  in  Israel,  the  landing  gear  work  is  moved  to  the  United  Kingdom  to  be 
applied  against  a  new  offset  commitment  there.  Such  work  transfers  have  no 
impact  at  all  on  U.S.  jobs.  Similarly,  some  countertrade  transactions  will  involve 
the  shipment  of  commercial  goods  between  two  non-U.S.  countries,  thus  not  af¬ 
fecting  U.S.  jobs  nor  creating  increased  competition  at  home. 

Through  these  and  other  such  creative  methods,  offset  managers  are  able  to 
greatly  lessen  the  employment  impact  of  offset  obligations  while  still  providing 
projects  of  significant  value  to  the  customer  countries.  Do  offset  administrators  in 
the  customer  countries  feel  cheated  when  they  see  that  they  are  only  getting,  for 
example,  an  aggregate  of  4,000  jobs  worth  of  aerospace  work  for  their  billions  of 
dollars  of  expenditures  on  U.S.  equipment?  Not  at  all.  It  is  they  who  provide  the 
incentives  and  multipliers,  and  it  is  they  who  approve  the  offset  projects  pre¬ 
sented  to  them  by  the  U.S.  offset  managers.  Although  the  system  is  a  nuisance,  it 
can  work  to  the  benefit  of  both  parties. 

ISSUE:  TECHNOLOGY  TRANSFER  IN  OFFSET  PROGRAMS 
Industry  Experience 

Technology  transfer  is,  indeed,  frequently  an  element  of  offset  programs.  It 
is  highly  desired  by  the  customer  countries  and  is  almost  always  encouraged  by 
large  multipliers  and  incentives  in  terms  of  offset  credits  awarded.  In  this  way, 
technology  transfer  projects  tend  to  lessen  the  jobs  impact  of  offset  programs  by 
substituting  technology  transferred  for  actual  work  transferred  and  provide  a  low- 
cost,  mutually  satisfactory  means  to  fulfill  an  offset  obligation. 

The  key  issues  in  technology  transfer  projects  are: 
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•  Does  the  technology  sent  offshore  in  any  way  compromise  U.S.  security 
interests? 

•  Is  the  provider  of  the  technology  creating  a  foreign  competitor? 

U.S.  Security 

With  respect  to  the  impact  on  U.S.  security,  the  DIOA  points  out  that  the 
U.S.  government  operates  a  sophisticated  export  controls  mechanism  through 
which  all  requests  to  export  technology  must  pass.  Data  export  licenses  and  tech¬ 
nical  assistance  agreements  are  issued  by  the  U.S.  government  prior  to  the  deliv¬ 
ery  of  any  aerospace  technology  into  the  hands  of  a  foreign  entity.  The  DIOA  is 
persuaded  that  this  mechanism  is  working  well  and  that  those  who  have  concerns 
with  the  sensitivity  of  data  exported  under  offset  programs  (or  any  international 
joint  venture)  should  address  their  concerns  to  the  U.S.  State  Department. 


Creating  Competitors 

Concerning  the  creation  of  foreign  competitors  through  technology  transfers, 
views  are  more  subjective.  One  must  ask,  however,  if  an  aerospace  company 
gives  away  a  core  technology,  in  the  interest  of  fulfilling  an  offset  program,  does 
it  thus  create  a  competitor  for  itself?  We  believe  that  companies  are  not  that  short¬ 
sighted.  And  if  the  company  is  so  short-sighted,  it  deserves  to  be  put  out  of  busi¬ 
ness  by  the  foreign  firms  it  helps  establish.  Moreover,  it  should  be  noted  that, 
even  with  technology  transfers,  the  cost  to  enter  and  remain  in  today’s  aerospace 
industry  is  prohibitive.  The  trend  for  aerospace  companies  has  been  exit,  not 
entry. 

Kenneth  Flamm,  in  The  Policy  Context  for  Military  Aerospace  Offsets,  ad¬ 
dresses  at  some  length  a  concern  that  the  waiving  of  research  and  development 
(R&D)  recoupment  costs  in  technology  transfers  is,  in  effect,  selling  the  U.S. 
taxpayer  short.  The  DIOA  would  argue  that  the  U.S.  taxpayers’  primary  payoffs 
for  their  R&D  expenditures  come  as  the  aircraft  or  defense  systems  so  developed 
are  delivered  to  the  U.S.  forces.  Any  R&D  recoupments  paid  by  foreign  concerns 
are  simply  additional  revenue  for  the  U.S.  government.  Where  such  recoupments 
are  waived  in  the  interest  of  providing  an  incentive  for  the  foreign  government  to 
buy  American,  the  U.S.  taxpayer  still  benefits  because  of  the  economies  of  scale 
that  arise  from  the  increased  quantities  sold  offshore.  The  Department  of 
Defense’s  unit  price  for  defense  systems  goes  down  because  costs  are  spread  over 
a  greater  number  of  units. 

DIOA  RECOMMENDATIONS 

International  offsets  are  anything  but  a  perfect  business  practice,  and  as  such 
can  be  improved.  In  the  best  of  worlds,  they  can  even  be  done  away  with.  But  we 
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do  not  foresee  “some  grand  agreement”  as  a  near-term  solution  to  offsets  or  to 
any  aspect  of  the  practice.  Solutions  will  evolve  with  the  changing  nature  of  inter¬ 
national  business.  The  DIOA  offers  the  following  recommendations  to  guide  the 
process: 

1.  Take  no  unilateral  action.  Offsets  are  an  established  element  of  interna¬ 
tional  trade.  Our  foreign  trading  partners  will  continue  to  demand  them,  and  our 
international  competitors  will  continue  to  offer  them.  Consequently,  any  unilat¬ 
eral  action  on  the  part  of  the  United  States  to  prevent  its  companies  from  engag¬ 
ing  in  offsets  would  be  highly  detrimental  to  the  international  business  interests 
of  the  U.S.  defense/aerospace  industry. 

2.  Improve  the  data  collection  process.  The  DIOA  agrees  that  regular  re¬ 
ports  to  the  U.S.  government  on  offset  performance  can  be  helpful  to  any  who 
want  to  understand  the  magnitude  and  impacts  of  this  unusual  business  practice. 
We  suggest,  however,  that  improvements  could  be  made  in  the  data  collection 
process  and  would  offer  our  assistance  to  the  U.S.  Department  of  Commerce  in 
modifying  its  survey  questionnaires  and  report  forms  so  as  to  gather  more  accu¬ 
rate,  meaningful  offset  data. 

3.  Continue  with  multilateral  discussions.  The  DIOA  welcomes  any  mu¬ 
tual  concessions  that  could  be  made  between  the  United  States  and  its  trading 
partners  that  would  limit  the  practice  of  offsets  without  imperiling  the  interna¬ 
tional  marketing  process. 

4.  Maintain  dialogue.  As  long  as  the  various  parties  who  are  interested  in 
offsets — the  prime  contractors,  the  subcontractors,  the  labor  unions,  the  govern¬ 
ment,  etc. — are  talking  to  each  other,  there  is  hope  for  progress  toward  a  consen¬ 
sus.  And  if,  in  the  unhappy  event  that  a  consensus  is  not  within  reach,  there  is  still 
value  in  understanding  one  another’s  positions.  The  DIOA  will  continue  to  sup¬ 
port  efforts  to  maintain  a  dialog  on  offset  issues. 

5.  Keep  offsets  in  perspective.  In  terms  of  the  aggregate  U.S.  aerospace 
business  and  the  national  trade  balance,  the  impact  of  offsets  is  small.  True,  off¬ 
sets  are  sometimes  highly  influential  in  securing  international  sales,  but  the  ebb 
and  flow  of  aerospace  jobs  and  technologies  due  to  specific  offset  transactions 
are  dwarfed  by  other  factors  such  as  defense  downsizing  and  industry  restructur¬ 
ing.  The  U.S.  government  has  wisely  adopted  a  “hands  off’  national  offset  policy, 
and  unless  or  until  significant  harm — or  even  the  risk  of  significant  harm — can  be 
demonstrated,  we  will  do  well  to  leave  this  powerful  marketing  tool  in  the  hands 
of  the  defense/aerospace  firms  where  it  can  be  used  to  secure  jobs  for  their  em¬ 
ployees  and  suppliers. 
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